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Introductory: The Formula of Conduct. ; 


ae purpose of the present study is to set forth the range of certain 

common and normal types of thought and conduct that reach 
expression without the usual and attentive guidance of consciousness. 
Such subconscious direction of what we think and say and do plays 
a constant part in the ordinary, and occasionally in the extraordinary, 
operations of our mental machinery. So long as the operations are 
successful in purpose, there is little occasion for bringing to the light 
of our own awareness the process by which the result is accomplished. 
This is, indeed, the normal emphasis of nature, which places a premium 
upon the issue, but is relatively indifferent as to the means, giving its 
sanction of survival to such processes as effectively and economically 
lead to the desired end. It thus comes about that a variety of procedures 
may be developed for a common purpose. Owing to the similarity 
of human needs and endowment, there arise familiar types of mental 
habits, which become established without definite awareness of their 
nature or of the manner of their use. It is a peculiar type of straying 
of the process from the intended path that directs attention to it and 
makes one aware of a momentary lapse in the relation of issue and 





* The substance of this article in a modified and abridged form serves as a 
chapter in a volume entitled ‘The Subconscious,’ now in the press of Hough- 
ton, Mifflin & Co., and shortly to be issued by them. The present article deals 
in the main with the presentation and classification of the evidence for the 
more common types of such subconscious action, and does not consider as 
carefully as the subject demands the synthetic interpretation of the data. 
This aspect of the problem is treated in another chapter of the volume. There 
is also included in the present article material presented in other chapters of 
the book. 
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purpose; such lapses not only disclose the nature of the ordinary well- 
adjusted relations, but offer an interesting means of determining what 
otherwise would be but vaguely recognized. As to the conditions 
favoring such lapses, they are so familiar as to make it sufficient to 
recall that they occur in moments of weakened or too dispersed atten- 
tion. It is because the reins are too freely relaxed, or are relaxed at an 
inopportune moment, that our habits take the bit between the teeth, 
and, it may be, lead us where we had no intention of wandering. The 
state of mind in which this, as well as other types of subconscious 
action, occur, we call distraction ; and when it becomes more pronounced, 
the type of the lapse may become both more variable and indicative of 
more complex deviations. ‘ Absent-mindedness’ (for which the Ger- 
man has the more telling expression, ‘ Zerstreutheit’) offers the most 
typical and familiar attitude favorable to the display of these lapses of 
consciousness, trivial, amusing, but psychologically interesting. It is 
with the natural history of this familiar species and its varieties that 
we shall here be occupied. 

To obtain a realistic survey of the kind of activities for which the 
subconscious gearings of our mental machinery are ordinarily held re- 
sponsible, I instigated an inquiry among a group of persons* to whom 
I had access, asking them little more than to give such accounts of sub- 
conscious experiences as they could easily and rather distinctly recall. 
One need not claim for such a collection anything more than a fairly 
representative showing of the manner in which the subconscious disports 
itself in daily life and compels notice by the lack of harmony between 
intent and execution, or between memory and circumstantial evidence, 
or by intrusion of the dim and submerged operations into the ken of the 
conscious self. But as such, and with proper allowance for inaccuracy 
and prejudice in favor of the more picturesque incidents, their survey 








* These responses (some two hundred in number selected as available 
from a group of about three hundred) were prepared by students of the Uni- 
versity of Wisconsin, in the main in the form of a set theme, as part of the 
work in English composition, and others as specific contributions by students 
of psychology. There seems no reason to suppose that the instances differ 
essentially from those that could be collected in other circles; yet they 
naturally reflect something of the occupations of young men and young women 
devoted, though by no means exclusively, to scholastic pursuits. It would 
require a detailed and more systematically conducted inquiry to yield ma- 
terial capable of specific and minute discussion: but the general relations and 
types of frequency that alone are considered in the present apergu are sufli- 
ciently ‘documented’ by this casual yet suggestive collection. 

It should also be noted that the data did not specifically call for lapses 
of conscious attention, but suggested these and other types of instances as 
appropriate. It thus does appear that lapses actually furnish the largest 
quota of ordinary observations of subconscious activity. I have considered 
these as central, but have found it profitable to consider with them related 
types of ‘ cases.’ 
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may serve as a natural and profitable approach to the general and 
theoretical interpretations, which form an important goal of the psy- 
chologist’s efforts. 

If one were to set forth the factors of an operation intelligently 
guided, that is, of a piece of human conduct, simple or complex, he would 
find that every distinctive phase thereof may, on occasion, be carried on 
with a markedly lowered, an unusually reduced, degree of the awareness 
which its performance normally demands. The contours of such a 
piece of conduct would show in silhouette, first, the perception of the 
situation by the message brought through eye or ear or other window 
of the soul; such message is offered to the appropriate powers of the 
mind for interpretation and for the elaboration, variably intricate, of 
the suitable response; and the bit of conduct is rounded by the fit and 
skilled execution of what it has been decided to do or say. What is 
here appropriate is that one may find any portion or the whole of these 
successive links in the chain of mental reactions sufficiently and intel- 
ligently directed by a subconscious type of adjustment. Though the 
factors properly form a unit, combining with like units into a series 
of expanding complexity of kind and number, yet each is naturally 
viewed as composed of its receptive or perceptive aspect, accompanied 
by a suitable interpretation through which the process acquires mean- 
ing: and again, of its expressive phase, which, as the issue of a pre- 
paratory elaboration, becomes not merely a muscular contraction, but 
a significant piece of conduct. For a different purpose it would be- 
come necessary also to consider quite separately and minutely what 
here must be treated en masse, the inner elaborative processes that bind 
perception and expression, and thus appraise the dignity of the intel- 
lectual response in terms of habit, training, insight, judgment or 
wisdom. For the present argument, whether we proceed by large gen- 
eral outlines, or by more detailed steps, we shall be able to illustrate 
that for each stage of the process a counterpart in subconscious terms 
may be found. 


The Motor Lapse and its Sensory Clue. 

The receptive (sensory) and the responsive (motor) phases of a 
bit of conduct are the ones most readily distinguished; and in regard 
to these, my data emphasize that the latter occupy the focus of the more 
common forms of subconscious activity: which means that, though the 
reduced awareness spreads itself over the whole procedure, it affects 
more prominently the motor respense, the terminal, rather than the 
initial, phase of conduct; or, that once the nature of a situation is 
normally perceived, our motor habits step in to perform the appropriate 
(cr unintended) response with submerged awareness, possibly amid 
distracted attention. A peculiarly apposite recognition of this rela- 
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tion is embodied in the popular game of philopena. Here a premium 
is placed upon the guarding of one’s subconscious tendency to allow 
the ccmplacent habit of assent or difference to express itself, and 
specifically towards one individual, in the conventional ‘ yes’ or ‘no’; 
or in taking what is naturally or unobtrusively offered. It is sur- 
prising how quickly this charge upon the subconscious becomes lost 
amid the more vital interests cf social intercourse, how readily the hand 
is entrapped into an acceptance of what is extended, or the tongue into 
an automatic ‘ yes’ or ‘no,’ when the major attention becomes directed 
to the channels of our real concern. A situation lightly perceived, with 
still slighter reflection, awakens the natural response; and it is just 
this relation that my data indicate. Subconscious doing ensues some- 
what more readily than subconscious perceiving ; while the réle of sub- 
conscious elaboration and interpretation can not be so easily appraised. 
Yet it must constantly be held in mind that subcenscious doing in- 
volves and indeed becomes an index of subconscious perceiving, followed 
typically by some measure of interpretation. And it may be well to 
illustrate in detail this dependence of a motor action upon a sensory 
clue, mindful, in our choice of illustrations, of their bearing upon the 
lapses that form our main pursuit. In other words, we may deliberately 
charge our subconscious habits with actions that spring from no real 
sensation. For this attitude, particularly in its personal and social 
aspects, we have the apt term of affectation. One may affect a lisp, 
or a foreign pronunciation, or the broad a, or, with the changes of the 
fashions, an exaggerated hand-shake or manner of raising one’s hat; 
and throughout the series there is constant danger of lapsing back 
into the natural form of expression. The affectation thus attempts to 
guide consciously what should be guided subconsciously; it attempts 
for some special effect to pass current as a natural habit, what really 
is the issue of a watchful guidance. The actor has professional occasion 
to cultivate such affectation ; and it is sometimes amusing to detect the 
inexperienced actor reminding himself that he must no longer use his 
wounded arm, must continue to limp, or to reel, or to exhibit the 
manners of old age, or of the ruffian, or of the peasant. This arti- 
ficial relation is interesting in that it presents in exact reverse the 
ordinary intrusions of the subconscious into the conscious field. The 
one formula expresses the fact that when the proper sensory clue is 
present we proceed to react to it without intent; and the other that 
having only a fictitious sensory clue we fail to act in spite of our 
resolution.* 





*The more usual lapse of this temporary type occurs where the sensory 
clue is slight enough to pass readily in and out of notice; thus if one has 
slightly injured a finger, one is intermittently reminded by a sudden pain that 
it can not be used for the accustomed service; one steps upon a foot that is 
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The simplest type of subconscious motor response consists in carry- 
ing out a more or less suitable and habitual action, while remaining 
unaware of its accomplishment—a lapse, accordingly, not of per- 
formance, but of notification of the accomplished service to the con- 
scious self. A. proceeds to wind his watch at a certain stage of his 
undressing to find it already wound through subconscious habit; B., 
already retired for the night, leaves his bed to lock the door and finds 
it securely fastened, and doubtless by his unobservant self; C., working 
at his desk on a warm summer’s day, decides to remove his coat and 
finds he has already done so; D. looks about distractedly for a particular 
shirt and finds it on his own person under the one he had decided to 
discard; E., a clergyman, sends out the contribution plate a second 
time, much to the consternation of the congregation; F., a railway em- 
ployee, changes the position of a switch, unaware that he has already 
reversed it, and wrecks a train: and so on with considerable variation 
of scene, plot and dramatis persone. Let me note again that these 
instances involve a weakened sensory apperception, inasmuch as the 
second action is initiated because the first performance was so feebly 
attended to, so distractedly appreciated. Doubtless, more frequently 
than the complete dropping of the link out of consciousness is the doubt, 
the query, whether one really has wound the clock, or locked the door, 
or put out the lights, or posted the letters, or taken one’s medicine, or 
even eaten one’s lunch; and one proceeds to verify by actual examina- 
tion or by some definite memory-clue that it has been done.* 

I must give at least one instance of this memory-clue and its mode 
of working. A student, in this case a married student, had been en- 
trusted to attend to some domestic commissions on his way to the uni- 
versity. Suddenly, in seeing the word ‘ business’ in the course of his 
work, it flashed across his mind that he had forgotten the commissions ; 
yet he was not sure. In trying to recall whether he had made the pur- 
chases or not, there clearly echoed in his mind the sound of the squeak 
of the door in leaving the shop. This sensory impression was his surest 
indication, and proved to be a reliable one, that he had entered the 





not yet sufficiently recovered to bear one’s weight; after operations to one’s 
teeth, one unintentionally disobeys the dentist’s injunction not to eat on that 
side for a day or two. A more complex instance of a lapse of this type is 
that of a young man who has just had an injection of belladonna put into 
his eyes, and who on his way home stops to buy a paper, choses the one he 
wishes, and is quite unmindful of the fact that he will be unable to read it. 

*The complementary memory failure occurs when one is quite certain 
that one of these habitual tasks has been done, and is confronted with con- 
clusive evidence that it has not. It is the slight claim that the performance 
thereof has to our conscious attention that makes possible each kind of failure. 
It is not so much as lapses of memory, but as inattentive occupations that 
the instances are here apposite; and it is this aspect of them that makes proper 
their citation as motor lapses. 
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shop and performed his errand. The instance is apposite in both 
senses ; first, the occurrence of the word ‘ business’ arouses the dormant 
association with the earlier, somewhat submerged conduct; and sec- 
ondly, the attempt to explore in this submerged region proceeds by the 
persistence of slight sensory impressions—faint afterglows—themselves 
quite uncertain, and not intrinsically connected with the central and 
important piece of conduct. As in retracing the more conscious links 
of memory, so also in the case of the subconscious ones, there is a 
tendency to reach the focus through some suggestive path from a dimly 
lighted margin. 


Lapses of Confusion and Interchange. 

Though this failure to make an impression upon the mental register 
offers the simplest formula of a subconscious lapse, it does not present 
the most common occurrence, presumably because it requires a somewhat 
marked degree of absorption or absent-mindedness. The most frequent 
type is that in which an action—usually partially inappropriate—is 
performed under the impression that it is a different, an intended and 
appropriate one. ‘The first type is thus the suppression, obliteration, 
or omission of a strand in the network, the second a partial substitution. 
Here belong the many comedies of errors, trivial or embarrassing rather 
than momentous, in the lighter scenes of life’s dramas. Cases of going 
off with a stranger’s hat or cloak or umbrella or even his horse and car- 
riage occur constantly, and furnish evidence that the absence of the 
signs by which we ordinarily recognize our own may itself go unheeded. 
The successful action of the process appears in the familiar feeling of 
suddenly missing something, at first not a definite something—cane, 
umbrella, parcel, book, shopping bag—which one has been carrying and 
has forgotten at some absorbed point of the day’s commissions. It 
takes but a slight measure of distraction to submerge these superficial 
impressions so that they fail to perform the service usually expected 
of them. Lapses that intrinsically have the same status appear in 
varied situations: students occasionally go to the wrong class room; 
or find themselves on the way to the university on a Sunday; a college 
girl appears ready for a social evening in toilette de bal with a ‘ history’ 
note-book in hand ; an actress makes a hurried entrance upon the stage, 
having snatched a whisk-broom as a fan; a clerk, eating a hurried lunch 
and eager to start on his bicycle upon an important errand, finds himself 
carrying his chair out of doors, and making the initial movement to 
mount it as the iron steed. That here, as throughout the series, the 
degree of confusion depends upon the depth—momentary and tempera- 
mental—of the distraction may be taken for granted, and is definitely 
ascertainable in many cases; it is this dominant factor that, when 
written large, furnishes the clue to the more striking and the more 
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abnormal occurrences. It is, for instance, pertinent to note that a 
student who on leaving his class-room instantly observes that the hat 
and umbrella that hang upon his hook are not his, had not noticed this 
fact when he had taken these articles from his room-mate in the morn- 
ing, and used them. The morning exchange occurs when the attention 
is not particularly directed to the recognizable personal marks of the 
articles; but in choosing one’s own belongings from half a hundred 
others the identification process is more attentively demanded. 

There is a characteristic and common variety of this substitution- 
lapse that consists in the interchange of parts of two activities, both of 
which are partially present to the mind. Sometimes the two activities 
are allied members of what may be regarded as a single occupation: 
sometimes the two are curiously unrelated, their connection being only 
that they are charged upon a common consciousness. Of the former 
I have quite an array of instances. There is the serving of the straw- 
berry hulls while the berries are left in the pantry; the placing of the 
coffee-strainer on the tray while leaving the cup of coffee in the kitchen ; 
the sprinkling of sugar on one’s egg and dropping the salt in the 
coffee-cup ; the placing of the washed dishes in the refrigerator and of 
the ‘ left-overs’ of the meal in the pantry; the attempt to thread one’s 
thimble; the intermittent dipping of the pen in the mucilage bottle 
and of the brush in the ink, while writing labels and pasting them on 
glasses; even the dropping of the watch into the boiling water, while 
consulting the egg to gauge the time; or, in the excitement of a fire, 
the throwing of a lamp out of the window while carefully carrying 
down the bedclothes. The more striking interchanges are naturally 
those of unrelated activities. The mind is charged with two tasks; 
and the round peg drops into the square hole. A young lady, upon 
receiving a letter while she is engaged in putting her hat away, tosses 
the perused sheets into the hat-box, and places the hat in the waste- 
paper basket. Under similar circumstances, with a book in one hand 
and some discarded papers in the other, the book is thrown into the 
fire or is rescued just as it is ready to leave the hand. A servant, in- 
structed to fill the reservoir of the kitchen-stove with water and the 
grate with coal, drops the coal into the reservoir, but ‘ comes to’ in the 
act of carrying water to the hot grate. Quite common is the throw- 
ing away of the article while retaining the wrapping, even when it 
happens to be a caramel, and the paper is put into the mouth. Unusual 
and yet natural is the instance of the young lady seated in the train 
and eating a banana, who, upon the approach of the conductor to collect 
the tickets, realizes that she has thrown her purse containing the 
ticket out of the window, while carefully placing the banana-peel in her 
hand-bag; or that of a young man, absorbed in a novel, conscious of 
the fading light, but too interested to stop to light the lamp, and also 
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conscious of a growing thirst, at length gets a match, then proceeds 
to the faucet and finds himself applying the match to the running 
water. Yet another interesting variation ensues when one or both of 
the two commissions requires verbal expression. Then we may en- 
counter such confusions as that of the young lady asking a post-office 
clerk for ‘individual salt-cellars, or another demanding of a like 
official some ‘ gray matter.’ The astonished clerk may have guessed in 
the first instance that the young lady had two commissions on her mind, 
one for the article demanded and another for stamps, and had uttered 
on the wrong occasion the request upon which her thoughts were bent; 
but he could hardly have surmised that the other was so occupied with 
an approaching examination in physiology that ‘ postal card’ was in- 
tended when ‘ gray matter’ was spoken. The last is paralleled by a 
third student who after a sleepless night asked his neighbor at the 
breakfast table for the ‘sleep’ when he wanted the ‘cream.’ There is 
a combined linguistic and psychological interest in these verbal lapses 
that entitles them to a more detailed consideration.* 


Lapses of Persistence: Conflict of Habits. 

I shall refer to two other types of subconscious activities in which 
the motor factors are prominent. One of these relates to the unin- 
tentional resumption of discarded habits after a rather long period 
of disuse. I have records of students trying to enter or actually enter- 
ing rooms which they had occupied a term or several terms previously ; 
and Professor James records that upon revisiting Paris after an ab- 
sence of ten years, he found himself in the street in which he had 
attended school, and in a brown study reached quite unintentionally the 
door of the lodging several streets away in which in that earlier day 
he had resided. I have records from other sources of men recently 
married, returning to the parental home, momentarily oblivious of their 
newer responsibilities; of retired business men finding themselves in 
the train to the city quite without intent or definite purpose; and I 
have other incidents that require more detailed description. A young 
man had been employed as a conductor upon an interurban trolley line. 
He gave up this employment in March and in August found himself 
in the car on his old-time route. He entered the car tired and sleepy. 
Suddenly looking out of the window, he recognized, in no very wide 
awake condition, the point of the route at which it was customary to 
collect the fares; and a moment later he had begun to collect them 
and was ‘ ringing them up on the register,’ when he realized the situa- 
tion. Again, a young lady returns as a visitor to the boarding school 
of her youth, sits down at the seat which she had formerly occupied, 
~ * Such consideration is given them in an appendix, ‘entitled, ‘ The ‘Lapses 
of Speech,’ to form part of the volume announced. 
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and writes a letter. During the occupation she quite loses sense of 
time and condition, and having finished her writing, raises the desk 
to be confrented with the unfamiliar contents thereof. I have also 
from another source a tale—possibly mythical, but in regard to the 
individual concerned most plausible—of a mathematician who, bent 
upon the solution of an intricate problem while walking in the street, 
becomes aware of a black surface before him that suggests to his ab- 
sorbed mind the familiar and convenient blackboard; he begins to 
chalk some formula upon it, when it moves off, for it is the back of a 
carriage that has been waiting for its occupant. In such wise do 
slumbering habits reassert themselves and take control of our actions 
when the attention is momentarily diverted ; while the lapse is favored 
by the presence of a familiar external situation—one that arouses an 
easy, ‘at home’ kind of mood, one that may be responded to by the 
half-attention adequate to well-established bits of conduct. 

A further indication of the readiness with which motor habits assert 
themselves in the absence of intentional initiative appears in instances 
in which such action persists and fails to recognize the new situation, 
or persists automatically by the mere inertia of a group of centers ‘ set ’ 
to a particular line of conduct. I have before me an anecdote that is 
quite as instructive, whether literally exact or not, relating that a 
tourist, reading the papers in a Berlin café, was repeatedly disturbed 
by men entering and tumbling violently over the door-sill. Seven 
times within an hour did the accident occur. His curiosity aroused, 
he made inquiries and found that these seven men were habitués of the 
place, gathering almost daily for a game of ‘ skat’; and further, that 
the worn-out door-sill had just been replaced by a new one, in the unex- 
pected height of which lay the cause of the series of mishaps. Haec 
fabula docet that we cross an unaccustomed threshold with sufficient 
and yet not apparent attention to our going to guide ourselves with 
tentative steps safely over any slight irregularity that may be encoun- 
tered; but that for the several entrances and exits, literal as well as 
figurative, that enter into our daily walks, we have ready a decidedly 
more subconscious, inattentive response that may in the event of meet- 
ing new conditions set pitfalls in our path. Ordinarily such motor 
habits are exercised to meet situations the factors whereof are or may 
be—in the early stages of the acquisition doubtless were—realized in 
terms of visual and other sensory recognitions. To illustrate: the 
seven companions each originally learned to enter the café with a step 
appropriate to the worn-out door-sill, and did this by noticing visually 
the position of the sill, quite as I have learned with very slight attention 
to strike the several keys of my typewriter, to release the carriage, re- 
verse the ribbon, engage the paper and advance it, by originally noting 
consciously and attentively how these mechanisms are set in operation. 
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And if I use an unfamiliar typewriter, I must assume a more attentive 
attitude to my manipulations, working out some of them deliberately 
anew; and I am quite likely to find myself intermittently attempting 
to perform on the new machine a manipulation that is proper only to 
the more familiar one. The relations are distinctly intensified when 
the coordination involved is more deep-seated, less consciously realized, 
more distinctively a function of the automatic centers. Activities 
guided primarily by the feelings accompanying muscular contractions, 
in contrast to those guided primarily by vision, furnish the most favor- 
able instances of what is here involved. A very striking one is found 
in the attempt to ride a tricycle by one accustomed to the bicycle. The 
equilibration of the bicycle requires that one lean with the machine, to 
the right in turning to the right, to the left in turning to the left. 
This in itself is contrary to the normal walking habit of saving our- 
selves from falling by shifting to the opposite side, and had itself to be 
learned with some difficulty, because opposed to another ingrained tend- 
ency. Seated on a tricycle, the bicyclist unwittingly and in spite of 
himself maintains the bicycle-balancing habit, and is surprised to find 
the simple tricycle, which one without any experience with either can 
guide easily, quite beyond his control. The old habit persists and will 
not make way at once—though doubtless it would in time—for the new 
adjustment. What is distinctive of this experience is the strenuous 
persistence of the motor habit in spite of a considerable and conscious 
effort to check it—a relation that in turn is significant for the compre- 
hension of unusual and pronounced lapses. Another example of such 
conflict of motor impulses may be arranged by attempting to write not 
by direct visual guidance of the pencil, but by following the tracing of 
the point (with the hand and pencil screened from direct sight) in a 
mirror or system of mirrors. The new and unusual visual guidance 
tells one to move the pencil in a given visible direction; but this direc- 
tion of seen movement has always meant a certain kind of ‘ felt’ move- 
ment; and when that type of ‘ felt’ movement is set into action it 
proves to be, by the visual standard, completely and variously wrong. 
The struggle between trying to push the pencil in the direction one 
sees one ought to go, and also in the direction one feels one ought to 
move, may become so intense as to be quite agonizing; and the attempt 
must be abandoned as hopeless. Remove the mirrors and use the nor- 
mal visual guidance, or close the eyes and use the normal muscular 
guidance, and the writing proceeds fluently, with but normal effort and 
attention. Oppose the two factors of the normal combined and har- 
monious synthesis, and confusion irresistible—a confusion, not of con- 
scious intent, but of execution, of deep-seated automatic motor mechan- 
isms—takes place. Likewise should it be noted that of all these modes 
of guidance are we normally but vaguely aware; so much is this the 
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case, that if called upon to describe how we guide our writing, many 
would be as much at a loss to reply as if questioned how we know 
which is the right hand; and while realizing that eye and hand both 
contribute to the writing reaction, would we be unable to apportion the 
manner of dependence that exists towards each of these sensation- 
groups. 

Automatic Conduct: The Motor Dream. 


I have introduced these considerations at this juncture in order that 
the rationale of the motor aspects of these lapses and confusions may be 
succinctly appreciated. We return to the more characteristically intel- 
lectual activities with prominent motor factors, to note the persistence 
of such occupations when the directive influences are removed. An 
important type of such removal occurs nightly in the condition of sleep. 
If regulated and complex groups of movements, organized pieces of 
conduct, may be performed without arousing consciousness or leaving 
a trace in the waking memory, then the thoroughness with which the 
motor habit may be aroused without arousing the awareness which its 
original acquisition required, becomes the more completely established ; 
and though this is not in the strict sense a lapse, it does illustrate the 
nature of the tree and of the soil on and in which lapses grow. Though 
such occurrences demand a predisposed temperament or temporary 
condition of excitement, they occur quite frequently, and particularly 
in youth.* They appear as active dreams, of which sleep-walking 
(somnambulism) is but one type. The simplest type is that in which 
a lively dream passes over into action. A little girl who had spent 
several hours of a day in jumping into a sand pile, makes a similar 
leap in her sleep from the landing to the hall below, awaking with sobs 
and bruises and the explanation, ‘I thought it was the sand pile. A 
sleeping boy is aroused by the firm clutch of a hand upon his feet, and 
hears his younger brother call out, ‘I’ve got you now.’ These words 
proved to be the reaction to a dream of the younger lad that some one 
had stolen his stockings, that he had left his own bed to pursue the 
offender, and that in seizing his brother’s feet he had just reached the 
dénouement, the arrest of the culprit. A high-school athlete, on the 
eve of a contest in which he had entered for the broad jump, awakes 
to find himself upright in bed, his knees under him, ready to jump; 
and is able to recall his dreaming of the contest, the trials of his com- 
petitors and the calling of his own number, to which he was respond- 





*The number of instances of this character which my students record of 
themselves as children, or of their young sisters and brothers, suggests that 
early youth is the favorable period for active, somnambulistic, dramatic and 
somniloquent dreams. It is not that these habits are more automatic in 
youth, but. that the intensity with which interest demands expression in 
action is then more pronounced. 
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ing when the waking consciousness took control. A young man is 
observed by his room-mate to leave his bed, grope about the room, step 
on a chair, and take down two pictures, disposing them under the bed, 
then returning to sleep ignorant of the whole procedure. Inquiry on 
the following morning revealed that he had dreamed of these pictures, 
toward which he felt a strong dislike, and had acted out the antagonism 
in his dream. Another boy, dreaming of swimming, dives out of bed, 
with unpleasant consequences. A fourteen-year old maiden, the star 
of the swimming class, was found at night by her mother, standing on 
the window in position for a dive to the ground below. A father, 
excited by an account of the kidnapping of a child, arises at night, 
goes to the cot of his little boy, places the child on the floor, tumbles the 
bedclothes over him, expresses satisfaction at having safely hidden the 
child from the pursuing kidnappers, and is with difficulty awakened 
and made to realize that he is responsible for the disordered room. 
The daughter of the house, placed in charge of the household in her 
mother’s absence, prepares her father’s late supper, and, though tired, 
persists in her labors, washing the dishes and laying the breakfast table. 
In the middle of the night her father is awakened by noise in the 
kitchen and finds his daughter rewashing the same dishes in her sleep. 
A young man, upon retiring, wanted some hot water, but was unable to 
find a match to light the gas-heater, and so went to sleep. He found 
himself at midnight, standing in the room with a lighted match in his 
hand. The details of the dream were gone; but it resulted in his 
finding a match in his sleep and in his proceeding to carry out the 
unfulfilled purpose. 

These instances of dreams that reach the motor stage relate, in the 
main, to activities which were prominent in the waking consciousness 
at the moment of going to sleep, and the reverberation of which, as of 
the dominant theme in the mind’s occupation, enacts itself in the 
hypnotic drama. Simple, habitual actions, and occasionally complex 
ones, are performed automatically without awakening consciousness, 
but apparently must, in a measure, be charged upon the sleeping self. 
A young man sleeping in a caboose lay down to rest with his clothes on, 
but awoke later, surprised and chilled, with much of his clothing re- 
moved, the normal undressing for the night’s rest having been per- 
formed in a moment of lighter sleep, but without awakening. Again, 
a sleeper, partially disturbed by the entrance of his room-mate, falls 
asleep, but presently rises and pulls down the shade, a habitual action 
before retiring. Doors are locked and unlocked, alarm clocks are 
placed in their customary positions, lights extinguished, or other habits 
of the retiring hour are carried through in sleep. Cases of true som- 
nambulism occur, including one in which dressing, walking to a pond, 
adjusting skates, and then skating were all properly guided in sleep; 
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including another that involved going to the kitchen, mixing the in- 
gredients for a pie, and placing it in the lighted gas-range, the charred 
remains astonishing the nocturnal cook the next morning; or of still 
others recounting the prowling about at night in response to the sensa- 
tions of hunger, or seeking coats and wraps because of sensations of 
cold. Subconscious doing in sleep as in waking reflects the motor 
versatility of our habits adjusted by training to the complex life in 
which we live and move.* 


The Sensory Lapse. 

The sensory side of the process demands equal recognition. It is 
well to repeat that all of these several types of subconscious action, the 
motor aspects of which have been singled out for analysis, do also 
involve a recognition of the situation, a sensitiveness to the suggestions 
of the environment, that both realizes—though it may be imperfectly 
or mistakeniy—and responds thereto with submerged awareness. The 
first group of instances, in which actions are entered upon in oblivion 
of their accomplished performance, shows how readily sensations, that 
would ordinarily be registered, fail to make an impression; but this 
‘absent-minded ’ insensibility is still more neatly illustrated when an 
article is deliberately sought, and yet the sensations by which its pres- 
ence would normally be recognized remain persistently ignored. This 
is indeed an accepted trait of the distrait. My collection is replete 


*I have not regarded it as necessary to include in this survey the familiar 
association of habits in the routine of complicated actions, by which the one 
step leads to the next, even though the occasion is an unintentional, inappro- 
priate one. This type of lapse is extremely common and is apt to occur under 
but slight release of tension of the directing consciousness. It is also directly 
involved in several of the groups of unintentional motor actions just described. 
Its most typical form, however, is in ‘absently’ winding one’s watch when 
changing one’s waistcoat, or in continuing the undressing reaction to an un- 
necessary degree, simply because that act is more particularly associated with 
the complete undressing of the retiring hour; while as the feminine counter- 
part I am given the unintentional release of the hairpins when negligée is 
assumed; and in my collection, a frequent occurrence corresponding to this 
formula is the turning of the electric button, when entering the room, result- 
ing at times in turning on the lights at daytime, or in an inadvertent turning 
off the light in passing the door, thus leaving the other occupants of the room 
in the dark. 

t I pass by with slight mention instances of simple ‘ anaesthesia,’ that is, 
the failure of sensations, through inattention, to enter the perceptive field. 
I do this because the relation involved, clearly important, is not likely to be 
overlooked. The inevitable contraction of the sensory field is familiar; and 
we have only to recall occasions when a question must be repeated, and we 
confess that we did not hear, at least with the mind’s ear, what was said. 
Such is merely the common and necessary, but here untimely, relaxation in 
the attention wave. Occasionally such insensibility does give rise to peculiar 




















494 POPULAR SCIENCE MONTHLY. 


with such lapses: looking for a handkerchief that is held in the 
hand, for a pipe that hangs in the mouth, for spectacles reposing on 
the forehead, for the umbrella grasped under the arm, for the pencil 
stuck behind the ear, for the package suspended from the hand—these 
are commonplace, usually of brief duration, but instructive, because 
of the attitude they present, the important query which they raise, in 
regard to how and why these sensations, usually sufficiently awarable, 
fail to qualify for consciousness. The moment of reentry into the 
conscious field is easier to detect than the manner thereof. The miss- 
ing article that all along lay within the easy field of vision, seems sud- 
denly to assume a familiarity that identifies it as the object of search; 
the vacant stare or bewildered reconnoitering is transformed into the 
intelligent look of recognition. The instances report little more than 
the fact that the handkerchief held in the hand, or the pipe in the 
mouth, or the umbrella under the arm, does suddenly yield the sensa- 
tion of its presence. I have, however, one incident in which this 
realization was logically arrived at: the narrator was seeking his glasses 
which he had begun to use only a few months before; and, observing 
that he could clearly see the print before him, concluded that he must 
be wearing his glasses, which proved to be the fact. What is common 
to these cases is the peculiar and often unaccountable fluctuation in per- 
meability of consciousness to definite types of stimuli. The failure or 
omission of perception—both when the mind is not particularly bent 
upon receiving the impression, and when such is the attitude—expands 
readily into an erroneous perception, a substitution; and naturally, 
similarity of observable characteristics favors such mistakes: and this, 
because of the general principle that minor fluctuations of attention oc- 
cur more frequently than more pronounced ones, and of the further prin- 
ciple, that slight confusions, in which the confused objects present many 
common characteristics, require only a moderate relaxation of attentive 
oversight, while more serious lapses demand a more pronounced absent- 
mindedness. Hats and umbrellas and gloves and overshoes and over- 
coats are the more readily interchanged because of their generic uni- 
formity. The more variable and distinctive feminine bonnet does not 
lend itself to such subconscious borrowing. The whisk-broom that is 
hastily seized for a fan presents some slight tangible resemblance, 
though we pass quite beyond such resemblance when the chair is 
handled as a bicycle. Quite pertinent to this relation is the confusion 





situations which may be called negative lapses in that, though it would have 
been natural and profitable for the subject to awaken to the situation, he fails 
to do so. The best instance in my collection is that of a young man resigning 
himself unconcernedly to the manipulations of the barber, with the instruction 
to have his hair trimmed and his moustache shaved, who becomes aware only at 
the close of the operation, that through the barber’s error he has had his head 
shaved and his moustache trimmed. 
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of a young lady upon whose table stand two similar boxes, one contain- 
ing stamps and the other keys, and who ‘ absently’ tries to affix a key 
to the letter which she has just sealed. Such disparate substitutions 
begin to require a different formula, one that recognizes two under- 
currents of thought and explains the confusion as the crossing-point 
of the two slightly or markedly divergent streams. 


Subconscious Perception and Association. 

The specific lapsing of the sensory factor in conformity to the psy- 
chologist’s analysis would be revealed in the attitude of obeying, or 
tending to obey, an impulse with complete inability to account for its 
provenance, or with a vague haziness surrounding it, which eventually 
dissolves under a gradually rising attention. Awareness of impulse or 
action without awareness of the incentive thereto, sufficiently formu- 
lates the attitude, which is objectified in finding oneself handling some- 
thing or other with the mental query, ‘What was I wanting to do?’ 
or, ‘Why was I doing this?’ The principle is important and finds 
application in pronounced and abnormal manifestations of conscious- 
ness, as well as in ordinary deviations. Illustrations thereof are some- 
what elusive; the lapses are evanescent, momentary, but significant. 
A young man, busy with his studies, while his room-mate is away 
paying court to the one of his choice, is suddenly seized with the 
idea that it would be a good joke to disturb the courtship by tele- 
phoning to his chum that a telegram was awaiting him at his room. 
As he proceeds to the telephone, he is met by the landlady, who informs 
him that such a telegram had actually arrived. He is utterly astounded 
at the coincidence, but is forced to conclude that he had actually, but 
not consciously, received, two hours before, some vague, yet subcon- 
sciously effective indication of the arrival of a telegram for his chum. 
Two young ladies are lolling in a hammock on a hot summer’s day. 
All energies, mental and otherwise, are relaxed. The mother of one 
of them asks the daughter to step into the library and get a certain 
book. The request seemingly goes unheeded ; and the languid inactivity 
continues. Presently the daughter goes into the house, is heard fum- 
bling among the papers and magazines on the study-table and reappears 
with the book, saying, ‘ Mother, I saw your book in the library and 
thought you might want it.’ The surprise caused by the laughter that 
greeted her remark proved her ignorance of the request upon which 
she had acted. 

Under fortunate circumstances a considerable variety of such sub- 
conscious perceptions may be detected; as a rule they escape observa- 
tion, or are beset with vagueness and uncertainty. If we proceed 
beyond the outward recognition, to the elaboration that interprets the 
situation, to the associations which it arouses, we shall have another point 
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of view by which to gauge the intercourse between the conscious and 
subconscious movements of thought. A student has mislaid her note- 
book, and after a thorough search fails to find it. The next day as the 
telephone bell rings, she instantly remembers where the missing book 
lies; for on the previous day just as she was preparing to go to the 
university, notebook in hand, the telephone bell had rung, and in 
answering the call she inadvertently had left her book upon the 
telephone-stand. While riding a bicycle, I turned a street corner 
rather abruptly and in doing so I caught a glimpse of two ladies, and 
mentally recognized one of them as Mrs. 8. Upon overtaking them, 
I discovered that the other one was Mrs. S. The first, less conscious 
recognition had been referred to the wrong sensory stimulus. Quite 
similarly, a young man engaged in some absorbing occupation is asked 
to go to the cellar and bring up some coal; presently he returns with 
an armful of wood. He had been sufficiently attentive to appreciate 
that fuel was wanted, but a precise recognition was lacking. A young 
lady was busy reading, taking notes with pencil in hand, and presently 
emerged from a spell of abstraction to recognize that she was holding, 
not a pencil, but a pair of tweezers. Retracing her occupation, she 
was able to recall that in reading she had been passing her fingers over 
her face—a common habit—had come in contact with a superfluous 
hair, had reached for the tweezers, and in resuming a more attentive 
attitude towards her reading, became aware of her lapse. 


Absent-Mindedness: The Temperamental Factor. 


Any further analysis of subconscious lapses, of their varieties and 
predisposing causes, requires a more intimate consideration of a factor 
to which repeated, and yet but casual, reference has been made—namely, 
the degree of abstraction that prevails, the remoteness of the action 
performed in the indirect field of attention from the focus thereof, or, 
it may be, the deviation in alertness of the faculties from their normal 
functioning. A certain intensity of concentration brings about a loss 
of orientation, a forgetfulness of self and surroundings; the regaining 
of which after such a moment of ‘rapture,’ ‘ brown study,’ sleep or 
anaesthesia is variously interesting. Naturally the more bizarre and 
inconsequential lapses demand such decided fluctuations of self-adjust- 
ment as occur commonly only in those by temperament predisposed 
thereto. It is quite prominent how frequently those who contribute 
such instances admit that they are frequently detected in absent-minded 
loss of self. The slight or incipient form of the defective adjustment 
to which the state leads, every one can appreciate from the common 
experience of consulting one’s watch merely for one’s own information, 
and yet being wholly unable a moment later to tell what is the time. 
Students look up foreign words in the dictionary in some similar mental 


























THE LAPSES OF CONSCIOUSNESS. 497 
preoccupation, and as they close the book, become aware that they do 
not know the equivalent which they had actually found and read. 
Just how extensive the loss of orientation becomes can not be deter- 
mined by the nature of the error which it induces, but must be inferred 
more intimately from the temperament and introspective account of 
the subject thereof. The man who, suddenly fearful that he had for- 
gotten his watch, hastily explores the outside of his pockets, fails to 
feel the object of his search, and a moment later consults his time- 
piece to see whether he has time to go back and get the forgotten watch, 
may be regarded as suffering from a decided lapse of orientation suffi- 
cient to becloud his rational habits. Yet the degree of objective con- 
fusion involved in the following narrative is no greater than in many 
others, though the context suggests a decided mental wandering. A 
young lady, after the wear and tear of an amateur play, was returning 
a helmet which she had borrowed as ‘ property,’ and passing by a 
laundry, entered, wrote her name on the package, asked when it would 
be delivered, and was only ‘ brought to’ by the astonishment on the 
clerk’s face when a partial unwrapping revealed the nature of the 
article. ‘The same comment may be made upon this instance as well: 
a young lady calling upon her friend to borrow a bicycle, found only her 
brother at home. The latter was pleased to be of service, brought out 
his sister’s bicycle, inflated the tires, then took the trouser-guards from 
his own bicycle, offered them, aleng with the machine—and realized 
that explanation was hopeless. One also hardly needs the confession 
of the subject of the following lapses that she is constantly losing her- 
self, particularly under mental excitement, or apprehension, such as 
examinations bring in their train. Knocking at her own door and 
waiting for an answer, rubbing one foot against the other and saying, 
‘Excuse me’; sitting in her room absorbed in work, and realizing the 
passing of muffled steps outside the door (such as made by rubber heels 
which she herself wears), she mentally comments, ‘There goes 
——,’ meaning herself—such are the tales laid at her door, which in 
substance are acknowledged.* Here the condition approaches that of 

*It may not be out of place to note again that the type of action here 
illustrated is just as apposite whether it leads to an inappropriate issue and 
thus figures as a lapse, or whether the subconscious mechanism correctly 
carries the action through to its normal result. The same degree of abstraction 
that is needed for these pronounced lapses is perfectly comparable with equally 
and even more pronounced activities correctly performed. I have the testi- 
mony of a lady of domestic habits and decided literary tendencies who fre- 
quently finds herself going through so prosaic an occupation as washing dishes 
in a vague sort of way, quite surprised to find that she is through, and about 
equally unable to retrace in memory the successive stages of her manual 
labor and of her far-away thoughts. Indeed there is abundant evidence that 
mental wandering occurs more frequently without leaving in its wake inter- 
esting or recordable trace of its influence upon the waves of thought, than 
it does thus aid the psychologist in the pursuit of his problems. 
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the transitional stages from sleep to wakefulness, in which partial ad- 
justment to the real environment, partial domination of the dreamy 
unadjusted or inwardly absorbed consciousness is in control. In such 
a condition a night operator at a small railway station, who was rarely 
called between midnight and four o’clock and frequently slept during 
parts of these hours, though always awakening to the combination of 
clicks that formed his personal summons, dozed off at midnight, and was 
awakened an hour later by the appearance of a conductor of a special 
train that had arrived without awakening him. The latter at once 
asked him for his train orders. The signal was displayed preventing 
any train from passing the station without stopping for orders; on 
the desk at the operating key was an order in his own handwriting, 
which was verified and found to be correct. With only the feeblest 
recollection thereof, the drowsy or sleeping operator had interpreted 
and recorded accurately his telegraphic duties. It is doubtless more 
likely that in such a half-awake condition the wrong response would 
be made, such as that of an operator under similar conditions who, 
suddenly aroused, went to an automatic vending-machine and tried to 
call up the despatcher by manipulating it. The half-awake, half- 
oriented consciousness is typically not critical, is satisfied with partial 
resemblances, and is suggestible; it occupies the middle ground be- 
tween the lapses arising from a temporarily sleeping orientation and 
the more serious disturbances sequent to more fundamental lesions of 
consciousness. 


Revery and Dreaming as Lapsed Procedure. 


We have now to observe that the apperceptive recognition takes 
place on the basis of the preparedness, the qualification to interpret, 
that is the expression of previous experience, dominant habits, cus- 
tomary modes of absorption; and that much of this preliminary setting 
or tuning of the mental instrument goes on subconsciously. We have 
found a rather effective formula for certain groups of lapses in positing 
that two trains of ideas cross, or intermingle, or get their respective 
components interchanged. Now, if one of these is the more attentive 
reaction to what is objectively presented, and the other what is less 
reflectively supplied from the subconscious preparatory mechanism, our 
formula could be extended to a further range of elaborative processes. 
A graduate of the University of Michigan, upon coming to Wisconsin, 
found himself for some time reading the posters announcing football and 
other events as referring to Michigan, the initial W being inattentively 
interpreted as an M, and the rest following from the inner expectation. 
Expectant attention, itself largely subconscious, enters to modify per- 
ception and to prepare the way for more and more startling illusions and 
misinterpretations. Similarly in regard to associations: A., hearing the 
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blowing of a whistle, suddenly thinks of the high school which he had 
attended and is able to trace the connection in that the school stood 
next to the engine-house that announced all fires by a similar whistle. 
B., while listening to a certain aria, finds himself visualizing a face 
that becomes definite and recognizable, and proves to be that of the 
friend who frequently played this air. C. awakens from a nap and, 
in the brief languor before rising from his couch, is able to arrest the 
association of the moment’s waking reverie: his eyes rested upon the 
outlines of the window panes which presented a series of oblongs with 
the long side horizontal; he appreciated that the panes were really 
higher than broad, and that the effect was due to the crossing of the 
bars of the one sash with those of the other; reflected that the effect 
was pleasing, that he had seen it in old houses and in new ones built 
on old models; then visualized a window containing these broad panes; 
then thought how easily in ordering window panes of such shape, a 
carpenter might make a mistake and set them with the long side ver- 
tical instead of horizontal; speculated whether such an error would 
require the job to be done over again; then visualized a fireplace show- 
ing the color and design and setting, in a house which he had built 
fourteen years before, in which the faulty drawing of the architect had 
resulted in a badly proportioned opening, an irreparable mistake; then 
visualized the face of the culprit architect; and at this stage entered 
a wide-awake condition wondering why this face should be present, 
and was just able to resurrect by a reverse memory the aforesaid series 
of uncontrolled subconscious associations. D. emerges from a brown 
study, vaguely aware of a misty medley of flitting faces, is able to 
revitalize but one of them which, much to his surprise, proves to be his 
own reflection as he sees it in his glass while shaving; and is able to 
trace the appearance (a probable but not demonstrable source for others 
of the faces as well) to the series of illustrations scattered among the 
advertisements in a popular magazine which he had been perusing, one 
of them, on the open page before him, setting forth the excellence of a 
certain make of soap by picturing the foamy lather on the shaven cheek. 
And ail of us meet with such unexpected sequences in trains of uncon- 
trolled thought, of which we recall only the more striking and account- 
able. Towards the great majority of these we do not, and could not 
if we would, assume a successful introspective attitude; they are far too 
elusive to be caught in the resurrecting process that attempts to draw 
them from their submerged retreat. Depending, as such instances do, 
for their record upon favoring circumstances coupled with a some- 
what skilled introspection, it is not surprising that my casual collection 
contains few of them. When, however, the elaborative processes are 
carried on, not in momentary lowering of attention, but in the vivid 
projection of a dream, we obtain a different though equally convincing 
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record of their prevalence and of their mode of operation. Such are 
instances in which the data are derived directly from the dreamer’s 
environment, but the elaboration is supplied by the submerged mental- 
ity; the material is furnished, but the weaver operates the loom. The 
following is apposite: during the afternoon there had been a sham 
battle of the university battalion, and the narrator—a college girl—had 
watched with interest the passing of the regiments. During the night— 
about one o’clock— a telephone message arrived at the sorority-house 
announcing a death in the family of one of the members, A. The house- 
hold was at once aroused and excited. There were more telephone 
messages, much walking in the halls, a message sent to the railroad 
station to hold the train if need be; and A. went off. Now the narrator 
was only partially aroused by all this commotion, had no distinct knowl- 
edge of A.’s departure, but had the memory of a vivid dream: “I 
dreamed that I was at the northwestern station in a large city and that 
companies of soldiers hurried to the train. I was very much excited, 
and it seemed to me that some one whom I knew well was about to 
leave. 'The engine whistled and started to move when some one called, 
* Hold the train for two minutes; I must get home.’” Here is another 
lucid instance in which the apperceptive processes take the guise that 
dream-fancy gives them. From her seat in church the narrator noticed 
in one of the forward pews a young lady seemingly familiar, took note 
of her hat and dress, had no opportunity to ask any one who it was, 
and was vaguely worried during the day by attempts to identify the 
person. In the dream of the night there was an automobile race; 
motor-cars of all sorts whizzed by in rapid succession, each bearing the 
name of the owner. One with a buggy-top, had marked in red letters 
against the black body of the vehicle, ‘ Ethel R.’ Miss R. was guiding 
it, and was wearing the hat and dress that she had worn in church; 
and so the recognition was complete. The association of the face with 
the automobile had been intruded subconsciously; and as there were 
few, if any other automobiles of this pattern in the town, the associative 
clue was naturally successful. 


The Subconscious in Lapses and in Adjusted Conduct. 

There are many other instances of identification processes and 
similar solutions of queries in dreams; indeed the successful com- 
pletion of problems, linguistic, mathematical, mechanical, personal, 
constructive and imaginative, is far more common in my collec- 
tion of subconscious activities than was anticipated. The intellectual 
labor thus accomplished is not frequently of a high order; but it 
adequately establishes the continuation in sleep, or at times the 
clarification of activities that were prominent, even absobing, in 
the day’s occupation. They thus conform to the formula of per- 
sistence of activity of a brain stimulated in a certain direction, with, 
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in addition, not merely a rehearsal of, but an advance upon, the fore- 
going stages. Those without much new progress or with only slight 
variations of the theme are clearly more frequent than those that 
browse in pastures new; and the simplest of these are hardly more than 
reverberations of neural excitement. After an ocean voyage many 
persons continue for days to react in their sleep to the sensation of the 
ship’s motion, which enters variously into dream-composition. A 
young man, having been occupied during the day in hay-making, and 
another in rolling stones, each continues with the same operation in his 
dreams; a young lady having spent a weary day in making paper 
poppies sees rows of these in her dreams; and so on with familiar varia- 
tions. The whereabouts of articles that have been mislaid and looked 
for strenuously, but in vain, is clearly revealed in a dream; anticipated 
examinations are rehearsed, and imaginary but pertinent questions set 
and answered ; missing quotations are referred to their proper source; 
forgotten lines to complete a stanza are recalled; arguments to defend 
an actual position are passed in review; and in rarer cases such rational 
procedures find their way to utterance, the dreamer mumbling or speak- 
ing the words that express the onward movement of his thought; and 
in the rarest of cases the sleeper arises and records them. So various 
are these operations that it is safe to say that they include the entire 
range of psychological processes that enter into constructive thought; 
and likewise do they retain analogy to the intrinsic relations and modes 
of procedure that characterize them when performed with normal 
waking attention. Even these most rational achievements of the sub- 
conscious bear unmistakably the stamp of the normal habit of thought, 
and emphasize their conformity in spirit, along a variable divergence 
in form, to the characteristic traits of human psychology. 

This collection of illustrations thus suggests upon what various 
occasions, with what different tempos, the mind freed of its normal 
guidance continues to trot with the accustomed gait, stopping, like 
the horse that draws the milk-cart, at the proper points of call without 
direction of the driver (who for the moment may be asleep) ; though, 
like the horse, content with the mere appearance of a service performed, 
unappreciative in part of its meaning, subject to lapses and inconse- 
quential wanderings. But horse and driver are endowed with very 
different psychologies; and the relations that become established be- 
tween them, however intimate and intelligent, reflect the limitations 
and divergence of needs and interests of the two. It is quite mislead- 
ing to think of the subconscious as a veritable, independently organ- 
ized ‘ psyche,’ or as a subservient understudy, however partially apposite 
and wholly legitimate such comparisons may be as metaphorical aids. 
The conscious and the subconscious (if we may clothe these aspects of 
our mental life in substantive form) are two souls with but a single 
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thought, for the sufficient reason that they are but one soul; and the 
unity of their heart-beat is inherent in the organism that gives them life. 
It is because the silent partner of our mental administration is only the 
sole head thereof under other guise, in other mood, with other, possibly 
more playful, occupation, that his dominant habits, interests, endowment, 
experiences pervade their common business. It is again because the one 
contributes to the joint undertaking, all unheard and unseen, that those 
who have intercourse with this concern, as indeed the director thereof 
himself, have little occasion to come into direct contact with influences 
and data that do not appear upon the books. It has been our present 
purpose to set forth, and mainly through the minor departures in 
thought and behavior, how constantly the subconscious participation per- 
meates the entire network of the mental business. It is indeed the 
peculiar virtue of the abnormal method that it illuminates the rule 
through the exceptions; and here finds in lapses illustrations of signifi- 
cant principles that prevail in the normal, well-adjusted conduct of 
affairs. 
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i a the dissemination of erroneous predictions and false proph- 

esies of any kind is always injurious is very evident. In every 
community there are always many to believe and take fright at any 
prediction of disaster, however baseless such a prediction may be. 
Certain then it is that the publication of weather forecasts based on 
theories, often little better than superstitious conjecture, especially 
when these forecasts attempt a prediction of atmospheric phenomena 
of a dangerous and damaging character, such as severe storms, floods 
and droughts, is an injury to the public interest. 

In our day and generation there are so-called long-range weather 
forecasters, who persist in their efforts to foist their predictions upon 
the public for personal gain. Too often they receive liberal compensa- 
tion for their absurd predictions, thus preying upon the credulity of 
the public. It is mainly to help to counteract this growing tendency 
by explaining their methods and theories that this article has been 
prepared. 

All times and all peoples have had their weather prophets. No 
factor among the forces of nature influences man’s temporal well-being 
more than weather and climate, and hence the changes in weather con- 
ditions have been carefully studied from the earliest times, and attempts 
made to account for their causes, and thus be able to foresee them. 
The appearances which were found by experience to precede weather 
changes have been noted from time to time, and these have given rise 
to many weather proverbs, many of which are the result of close ob- 
servations by those compelled to be on the alert, and hence are based 
in part upon true atmospheric conditions. 

It was but natural that, in the lookout for weather signs, men 
should have studiously scanned the heavens, and have associated the 
celestial bodies with changes in the weather, often erroneously, as 
causation. Thus astronomy has been closely associated in the popular 
mind with meteorology. This has taken such deep root that even to- 
day a weather observer and prognosticator is to a large extent popularly 
associated with telescopes and the celestial sphere. This may account 
for the ease with which so many people can be gulled by weather pre- 
dictions pretendedly based upon the influence of the planets. Meteor- 
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ology too was so long neglected, both in popular and liberal systems 
of educations. But this has changed, and now even throughout the 
public schools of this country the subject of meteorology has taken a 
firm place. 

The moon was for a long time widely held, and deep in popular 
belief, as the great weather breeder and prognosticator. But in recent 
years the lunar idea of weather control has been largely discarded. 
This belief could hardly be considered more than a mere superstition, 
as it is impossible to see from an astronomical analysis how the varying 
positions of the lunar cusps could in any way be connected with the 
character of the weather. 

The moon’s appearance to us depends on the relative position of 
the moon and sun in regard to the observer’s horizon. From new to 
full, the moon gradually increases from a crescent to a full circle, and 
back again from full to new. The positions of the crescent vary, as 
the moon (shining by the light of the sun which she reflects to us) is 
sometimes north of the sun’s path and sometimes south of it. The 
variation is probably noticed most in the new moon which is seen when 
the sun is just below the horizon. A line joining the horns of a new 
moon is sometimes nearly vertical, and oftentimes nearly horizontal. 
These were supposed to foretell the weather, the first being called ‘ wet 
moon’ and the second ‘ dry moon.’ 

Even if the several lunar phases did influence our atmosphere, the 
same phase should produce the same effect all around the world (as 
the earth revolves on its axis in twenty-four hours) for any given lati- 
tude circle. It is true that the ocean tides are for a large part the 
result of the moon’s attraction, but this force, when applied to the 
earth’s atmosphere, is wholly insufficient to produce any appreciable 
disturbance in the atmosphere. It is most probable that the moon 
belief grew up out of the naturally frequent coincidence between certain 
weather changes (and certain brands of weather) and selected moon 
phases. The moon enters a new phase, or quarter, every seventh day, 
and the weather (at least in the middle latitudes) changes on the 
average of one to two times in seven days; hence there must be a great 
many accidental coincidences. And if one counts the agreements and 
overlooks the disagreements, quite a theory could be announced. The 
lunar phase theory was not found to bear the test of accurate compari- 
son of weather observations with the lunar phases, except in this very 
slight and imperfect manner, which is entirely insufficient to have any 
value in weather prediction. Nevertheless, the moon and her changing 
phases have been the basis of nearly all the weather forecasts found in 
the almanacs. And the almanac has probably received more wide dis- 
tribution, and been more greatly cherished by the people of all coun- 
tries, than any other publication, next to the Bible. 
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Nearly all countries have had their almanacs, but they were partic- 
ularly popular in Germany and England. In America, probably, the 
almanac which has been more widely read and its weather forecasts 
more generally credited than any other, is the Hagerstown Almanac, 
which has been published regularly every year since 1794. Yet the 
weather predictions appearing in it were based entirely upon the time 
of day the moon entered into any one of her four quarters. For in- 
stance, if this happened between midnight and 2 a.m. it indicated 
fair weather in summer, and fair with hard frost in winter, unless 
the wind be south or southwest. While, on the other hand, if this 
change occurred between noon and 2 P.M., it indicated very rainy 
weather in summer, and rain or snow in winter. And so a table, 
claimed to be constructed on a due consideration of the attraction of 
the sun and moon in their several positions respecting the earth, was 
prepared for all the hours, and thus was weather forecasting simpli- 
fied and made easy. 

The full moon has usually been associated with clear, cold weather. 
This is probably because we notice the full moon so much more when 
the weather is clear, and also clear nights are cooler on account of 
more rapid radiation of the earth’s heat than when blanketed with 
clouds. Also since the moon’s path on the heavens is so near the 
ecliptic, and full moons are always 180 degrees from the sun, they aré 
far north in winter, and thus longer above the horizon in the northern 
hemisphere than they are in summer, and thus we associate full moons 
with our long, cold, winter nights. 

So much for the moon as a weather forecaster. Let us take a 
look into the planetary theories. . 

Along with astronomy, which had its beginning away back in his- 
tory among the Chaldzans, the Chinese and the Egyptians, there grew 
up the art of astrology. Egypt was a particularly rich field for this 
art. Astrologers not only professed to tell the future weather and 
the seasonal conditions from the relative positions of the planets, and 
the sun, moon and constellations in the heavens, but could foretell the 
results of all human endeavors and desires. They could read the 
future of the individual and the state. Astrological predictions, how- 
ever, could not stand the light of education and modern scientific 
knowledge, and we could hardly say that in the twentieth century, in 
educated countries, they have any credence whatever. Yet the pre- 
dictions of our day so-called long-range forecasters, based upon their 
planetary theories, have as little foundation in demonstrated facts as 
did those of the astrologers. 

Among the most famous astrologers, outside of Egypt and the 
Orient, was one Dr. Thurmeisen, a man of truly great genius, who 
resided during the eighteenth century at the electorial court of Berlin. 
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He was the ‘ pooh-bah ’ of the court, occupying the positions of physi- 
cian, chemist, printer, librarian, drawer of horoscopes, astronomer, ete, 
He compiled annually an almanac in which he indicated the principal 
weather events, including the temperature for each day, besides the 
general character of the seasons and the year. This almanac had enor- 
mous success for twenty years or more, and helped to amass a fortune 
for the author. 

I have before me a little volume holding between its covers copies, 
for the years 1791-1800, inclusive, of an almanac published in London 
by one Francis Moore, physician. This almanac in its day had great 
sale and reputation. It gives predictions by months and also by 
quarters, based, as it says, ‘upon observations of the influence of the 
Planets.’ Besides the weather predictions, Dr. Moore seems to have 
read the horoscope, and prophesies about everything else in the universe. 
A few quotations taken at random might be interesting. “ Summer 
Quarter, 1794. The Position of Saturn causeth Cold and dry Diseases 
proceeding from Melancholy, mixed with tough Phlegm, causing Ob- 
struction and Indigestion in the Stomach, Heaviness in the Head, etc., 
the cure of which must be left to the care of learned and able Physi- 
cians; as for the Weather Consult the Calendar Part.” Consulting 
the Calendar Part, I find the following predictions: For June, “ Rain 
(more or less) may be expected about the 8th, 17th, 24th and 30th days 
of this month ; the day before or the day after.” The July and August 
predictions are similar to this, only a little variation in the dates. For 
January, 1794, we read the following forecast: “ Rain or snow (more 
or less) may be expected about the 2nd, 10th, 16th and 28th of this 
month; the day before or the day after; that is, within the Triduum, 
or Compass of three days.” 

I also have before me a copy of ‘ Word and Works’ for January, 
1904, containing the weather forecasts of Rev. I. R. Hicks for that 
month. As these forecasts, as printed, take up more than two columns 
in that paper, I will not give them in full, but confine myself to exact 
quotations from the salient features: 

“ Forecast for January, 1904. We enter the new year in the midst 
of a Venus perturbation. This will insure some very great extremes 
of temperature, with violent storms and blizzards during the regular 
and re-actionary storm period. The first storm period is central on 
the 2nd, 3rd and 4th.” (Central where, it does not say.) “ During 
this period we have the moon in opposition, ete. A general reaction 
to warmer will set in to the west as we enter this period; the barometet 
will fall decidedly, and storms of winter wind and rain will turn to 
gales and blizzards as they advance eastward on and touching the 2nd, 
3rd and 4th. Look for sudden reaction from moderate to extreme 
cold weather immediately behind the rain stages of storms at this and 
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other January periods. Electric storms, very high tides and seismic 
shakes are among the probable phenomena at this time. A regular 
Vulcan storm period covers the 6th to the 12th, being central with 
moon’s last quarter on the 9th. This period lies near the center of the 
Venus period on the 12th. As we enter this period the weather will 
again moderate; winds will shift to southerly and easterly; the barom- 
eter will fall in western extremes, and general storms will organize and 
pass in regular order from west to east from about the 8th to the 12th. 
The first stages of these storms will most likely prove moderate and 
rainy, but as the high barometer pushes into the low areas from the 
northwest, look for high winter gales, blizzards of blockading snow and 
sleet and a severe, dangerous, cold wave. If the barometer is very 
low in the far south at this time, the cold wave will not stop short of 
the Gulf Coast. Watch your barometer as far south as Florida. If 
it is very low, keep your eye on any ‘high’ that may head that way 
from the northwest.” In other words, the cold wave depends upon the 
relative distribution of air pressure, and it will be cold or warm, clear 
or rain or snow, according to the prevailing atmospheric conditions. 
And how are we to know these all-important prevailing atmospheric 
conditions without the reports of the U. 8. Weather Bureau? How 
can you watch your barometer as far south as Florida, and keep your 
eye on any ‘high’ that may head that way from the northwest without 
these telegraphic reports? Neither Venus nor moon nor Vulcan has 
yet vouchsafed to send them by the wireless system. 

I will not follow the month’s forecast in detail further, but I chal- 
lenge the reader to go through the whole two columns, and arrive at 
any conclusion in the predetermination of the weather for any day in 
any particular locality. Is it the same whether you are on the Pacific 
coast, in the Rocky Mountain region, the upper or lower Mississippi 
Valley or in the New England states?—the oracle and the prophet 
sayeth not. 

Summarized, the prediction would read about as follows: Wind and 
rain turning to gales and blizzards the 2nd, 3rd and 4th (a day sooner 
or later) ; followed immediately by extremely cold weather (dates and 
regions not given) ; moderating weather, winds shifting to southerly 
and easterly, general storms organizing and passing in regular order 
from west to east, the 6th to the 12th; look for high winter gales, bliz- 
zards, blockading snow and sleet, and a severe, dangerous, cold wave 
(date and place uncertain) ; moderation of the cold and return of 
cloudiness and more rain and snow, the 14th, 15th and 16th; prolonged 
disturbed and threatening weather the 17th; rising temperature and 
winter storms, 18th to the 23rd; winter thunder and lightning the 
19th; snow and blizzards, the 20th to the 23rd; cold relaxing, cloudi- 
ness gathering in the west and more rain and snow passing eastward, 
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the 25th, 26th and 27th; much colder from the west and north, lasting 
up to the 30th and 31st. 

These predictions can hardly be said to be less absurd or to possess 
more value than those given in Dr. Moore’s almanac for the month of 
January one hundred and ten years before. This statement is made 
without regard as to whether or not any of the storms passing across 
the United States during January, 1904, happened to agree in time in 
some part of the country with the storm periods mentioned in the 
‘Word and Works’ forecast. During any month of January, from 
five to ten storm areas of from two to four or five days’ duration pass 
across or over some part of the United States, and it would be strange 
indeed if some of these storms somewhere did not agree with the ‘ long- 
range’ forecast periods. 

Professor C. M. Woodward, of Washington University, St. Louis, 
Mo., has given a clear and most excellent review of the so-called 
planetary influence theory, in an article published in Ware’s Valley 
Monthly, December, 1875. The article is entitled ‘An Examination 
of Mr. Tice’s Theory of the Planetary Equinoxes,’ and was published 
very soon after the appearance of that wonder book, Tice’s ‘ Elements 
of Meteorology.’ Professor Woodward practically concluded that Mr. 
Tice ‘ built a house of straw upon the sand, and his theories fell under 
the first blow.’ As Mr. Tice’s disciples are still with us working upon 
the credulity of the people, and as Professor Woodward’s article is 
probably not now generally available,* I will attempt briefly an explana- 
tion of this fantastic theory, drawing freely upon the work and words 
of Professor Woodward. 

For the past seventy-five years or more the scientific world has been 
busy observing, collecting and tabulating all sorts of natural phenomena 
—astronomical, physical and meteorological—in the attempt to discover 
cycles, or regular recurring periods. Thus it was found that the sun 
spots show a period of 11.11 years between two successive times of 
maximum frequency; also that this period holds good for extra mag- 
netic disturbances of storms. Further, that the times of maximum and 
minimum sun spot frequency fairly agrees with the times of maximum 
and minimum magnetic disturbance, and also that the years in which 
the sun spots were the most frequent, and the earth most electrically 
excited, were years as well in which hurricanes were the most terrible 
and most numerous in the East and West Indies. These striking coin- 
cidences set men to thinking, and the scientists—and some, unfor- 
tunately, not so scientific—to hunting for a possible cause. 





* Since writing this article, Professor Woodward’s paper in full has been 
published in Bulletin No. 35, U. 8. Department of Agriculture, Weather Bureau, 
entitled ‘Long-Range Weather Forecasts, by E. B. Garriott, professor of 
meteorology. A copy of this bulletin can be obtained by addressing, Chief, 
U. S. Weather Bureau, Washington, D. C.—F. J. W. 
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It was noticed that the period of 11.86 years of the planet Jupiter 
to make the complete revolution in his orbit was so near an agreement 
with the sun spot period of 11.11 years that the coincidence suggested 
the possibility that Jupiter and the other planets might be the cause, 
or at least an influence, in the sun spots. However, nothing was satis- 
factorily demonstrated. “The planetary system represents so many 
periodic relations as to render it almost certain that any periodic 
changes in the sun’s condition may be associated statistically with some 
period of planetary motion.” 

Now among those casting about for a great cycle was Mr. Tice. 
He had worked out to his own satisfaction that some meteorological 
phenomena were periodic, and concluded all were, and so set out to 
establish a great meteorological cycle, which would be the key for ex- 
plaining all atmospheric phenomena. By an arrangement of meteor- 
ological tables, juggling with meteorological statistics, and smoothing 
out irregularities through resorting to averages, thus obliterating all 
individual phenomena, he arrived at an average period of 11.83 years. 
This he at once adopted as the wonder-working meteorological cycle. 
Naturally, of course, the near agreement of this with Jupiter’s period 
of 11.86 years, and the sun spot period of 11.11 years, caught his atten- 
tion. He jumps to the conclusion that Jupiter is the main cause of 
the sun spot period, the earth and the other planets helping. In this 
conclusion he entirely ignores the difference of .75 years, and that this 
difference is sufficient to change agreement into total disagreement in 
five or six periods. To fit its great cycle into this foundation he must 
have some starting point, and so he must know when, or in what part 
of his great orbit, Jupiter exercises the greatest influence in producing 
sun spots. 

It has generally been believed that the weather about the equinoctial 
period, when the sun is in the plane of the equator, is very unsettled, 
and that there always occur the so-called equinoctial storms. That 
storms are more frequent, more violent, or occur with any more regu- 
larity at these seasons than any other is certainly not shown in estab- 
lished weather records. Still, there seemed enough truth in it for 
Mr. Tice, and so he assumes as undeniable (1) that the earth and at- 
mosphere at the equinoxes always undergo an intense electric disturb- 
ance, and (2) that this disturbance extends to and affects the sun, and 
through the sun the other planets. He assumes these notwithstanding 
no maximum of sun spots is in evidence during the equinoctial months. 

Reasoning from this unproved hypothesis, he comes to the conclu- 
sion through tables of statistics giving (1) the dates of maximum sun 
spot frequency; (2) dates of Jupiter’s aphelion; and (3) and (4) his 
own dates of the major and minor equinoxes of Jupiter, that Jupiter’s 
equinoxes are the immense influence. (These tables never proved any- 
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thing; or if anything, also its converse.) And so Jupiter’s equinoxes 
(and if Jupiter’s, the equinoxes of the other planets) are adopted ‘as 
the main cause of the disturbances of the sun, and consequently the 
whole solar system.’ 

With this adoption of the equinoxes, it becomes necessary to know 
when these equinoxes actually occur. Now of all things concerning 
the planets—with the one exception of the earth—astronomers are able 
to tell us least about their equinoxes. This is because they have dis- 
covered no law pervading the obliquity of the axes of the various planets, 
and hence the inclination of the planes of their respective equators to 
their paths around the sun. This inclination produces seasons, as it 
brings the sun a part of the year above their equators and part of the 
year below. Hence, we know but very little about the seasons of the 
other planets. The inclination of the earth’s equinoctial to the ecliptic 
is a constant, and so the several seasons should be constant if abnormali- 
ties were not the result of other causes. 

One point, however, about which there seems to be no uncertainty is 
that no planet has fixed equinoctial points. The ‘ precession of the 
equinoxes of the earth’ was settled back in the days of Sir Isaac New- 
ton. At present the earth is in perihelion (the point of her orbit 
nearest the sun) very nearly at the time of her winter solstice. But 
the times of perihelion and aphelion come a few minutes earlier every 
year, so in the course of several thousand years the earth’s perihelion 
will have gone backward in the year until it comes at the time of 
autumnal equinox, when the sun’s distance from the earth will be the 
same in the winters and summers of both hemispheres. After another 
few thousand years the time of perihelion will come in the summer of 
the northern hemisphere. Then any difference of climate in the two 
hemispheres caused by the variation in the earth’s distance from the 
sun will be the reverse of now. Not alone do all the planets revolve 
upon their axes, but the sun itself so revolves. His axis of revolu- 
tion is not quite perpendicular to the ecliptic, with the result that the 
plane of his equator has an inclination of a few degrees to the plane of 
the earth’s orbit—and also to the orbits of the other planets. In con- 
sequence of this slight angle the earth—and likewise each of the other 
planets—is exposed to the north pole of the sun during one half of its 
year and the south pole during the other half. 

Now, according to Mr. Tice’s theory, the influence exerted by the 
planets upon the sun, and retroactive, is entirely electrical, and hence 
not the force of universal gravitation. A safe assumption, as almost 
anything that we can not explain in any other way, may be laid to some 
form of electric energy with least chance of its being disproved. So 
electric energy and the equinoxes of the planets became the basis of the 
Tice electro-equinoctial theory. What foundation stones for his great 
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evcle arch! But the keystone, the illusory planet Vulcan (which will 
be discussed later) is even more mysterious. 

The sun and each of the planets were regarded by him as immense 
magnets with north and south poles, and as the planets moved in their 
orbits they were exposed alternately to the north and south poles of the 
great sun magnet, and this alternating exposure aroused not only the 
planet to greater electrical activity, but influenced the sun himself, as 
evidenced in the sun spots. But even were this so, what has it to do 
with the planet’s equinoxes? The amount of change to and from the 
poles of the sun depends, as shown above, solely on the inclination of 
the planet’s orbit to the plane of the sun’s equator, as, in the case of 
the earth, the inclination of the ecliptic to the sun’s equator plane, and 
not of the ecliptic to the equinoctial. 

Now it happens that (at this time) the earth is at its greatest dis- 
tance south of the plane of the sun’s equator, and hence most exposed 
to the sun’s south pole, March 6; and the greatest distance north, 
and so most exposed to his north pole, September 5. These dates 
are so near the dates of the earth’s equinoxes—March 22 and Sep- 
tember 21—Mr. Tice assumes that they agree. And even though 
this difference, like the equinoxes themselves, is not a constant, further 
assumes a like coincidence to exist in the case of every planet. With 
this lame assumption he puts the source of the great electric energy of 
the sun upon the equinoxes of the planets, and reaches the conclusion 
that all atmospheric phenomena were produced by planetary equinoxes. 

But with all these assumptions injected into his great meteorolog- 
ical cycle, it yet refuses to work properly. It was found that there 
were many phenomena occurring that would not fit into any of his as- 
sumed cycles, or that were contemporary with the causing planetary 
positions—that is, of the known planets. Thus it became necessary to 
find a new planet—one he could have his own way about, and so Vulcan 
—a planet so near the sun that only Mr. Tice, and two others, neither 
of whom was a trained astronomer, and using only ordinary telescopes, 
have ever been able to see it, and they only once each—is harnessed to 
the electric cycle wagon. 

Lescarbault saw the supposed Vulcan March 26, 1859, Mr. Tice 
September 25 or 26, 1859, and Mr. Lummis in March, 1862. So this 
wonderful planet which plays such an important part in our welfare 
has been seen only these three times, and never since, although astro- 
nomical observers with the finest telescopes, and located all over the 
world, have been on the constant search for a planet interior to Mer- 
cury, and though during every total eclipse of the sun (when his intense 
light is for a moment shut out), it is the sole duty of some observer in 


every party to search for such a planet—yet the wily Vulcan eludes 
them all. . 
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The main reason why Vulcan, or some uncertain planet, became so 
essential to the theory, was the fact that the planets in sight, though 
seemingly so well trained, far too frequently disagreed with the develop- 
ment and movement of cyclonic and anti-cyclonic areas over the field 
of systematic meteorological observations, and as these are the disturb- 
ances in the atmosphere which bring the variation in weather during 
the several seasons, something heroic was needed. 

To his own satisfaction Mr. Tice established that Vulcan was a 
planet of gigantic size. He also assigns him a period of revolution 
around the sun of forty-six days, and sets the dates of his equinoxes— 
all essential to his planetary theory. Thus with a terrible Vulcan 
equinox every twenty-three days of from seven to eleven days’ duration, 
and the aid of the equinoxes of a half dozen other planets, it is made 
possible to account for about everything under the sun. ‘There is con- 
siderable uncertainty and confusion as to the energy of Vulcan’s influ- 
ence at his equinoxes ; but as Professor Woodward concludes, “ I infer it 
is immense when immense energy is exhibited and not noticeable when 
none is noticed—in fact, it depends upon the weather.” 

A good deal more might be said from a meteorological standpoint 
to controvert this theory, but I think I have given sufficient to show 
the absolute untrustworthiness of such a system in predetermining 
weather. Astronomers have no faith in the astronomical work, as- 
sumptions and deductions, and meteorologists certainly as little in the 
meteorological part. Neither part stood the test of critical investiga- 
tion. It is believed that Mr. Tice was conscientious and honest in his 
investigation and theories, but that he was over-enthusiastic and ambi- 
tious, and could only see things as he wished to see them. Not so 
much can be said of some of his present-day disciples. 

Some of our long-range weather forecasters base their predictions 
entirely upon tabulated weather statistics, with averages and departures, 
from which they believe they have discovered cycles and recurring 
weather changes and conditions. But their conclusions will not stand 
critical investigation, and their forecasts are of so general a nature as 
to be absolutely without value. 

Nearly all the modern ‘long-range’ weather forecasters rely to a 
large extent upon the weather reports of established weather bureaus, 
and a mighty howl goes up whenever these reports are withheld from 
them. 

I have reviewed most of the popular weather prognostication sys- 
tems, but as yet have said nothing of the methods used by the U. S. 
Weather Bureau. To tell these would take many chapters, and would 
be a history of modern meteorology as revealed and built up during the 
past century. The Weather Bureau has taken, and ever stands ready 
to take, the best that scientific minds and training and scientific re- 
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search are able to produce. There is no secret or magic about the sys- 
tem of simultaneous observations, telegraphic reports, synoptic charts 
and weather maps of the U. 8S. Weather Bureau. The best scientific 
thought and the life work of some of the brightest scientific minds, 
together with long experience of the forecaster, are used in the discus- 
sion of these charts and observations in predetermining the weather 
elements for a day or two in advance. Many of the most eminent 
meteorologists, who have contributed so much in bringing our knowl- 
edge of the earth’s atmosphere to where it is to-day—such as Maury, 
Ferrel, Abbe and Bigelow—were a!so astronomers, and it is not likely 
that they, in their research, should have overlooked the terrific plane- 
lary influences. 

True, logical, scientific weather forecasts for a season, or a month 
even, in advance, is the aim and dream of the meteorologist and the 
inspiration of meteorological research all over the world. But in the 
light of all our present knowledge of original causation of variations 
and abnormalities in current weather and in the seasons, this meteoro- 
logical ‘ millennium ’ is not yet, and there is work in plenty ahead for 
the earnest, capable investigator. 

Will not the newspapers, the great enlighteners and disseminators 


of truth and knowledge in the present age, help these investigators by. 


discouraging and discountenancing the publication of weather predic- 
tions founded upon such baseless theories as told in this paper? 

The U. S. Weather Bureau is now erecting excellent observatories 
at Mt. Weather, located in northern Virginia on a spur of the Blue 
Ridge Mountains. These observatories are to be fully equipped with 
the latest and most approved instruments and apparatus for observa- 
tion and research in meteorology and allied sciences. Here will be 
given opportunity for collection, correlation and study of simultaneous 
observations and measurements of meteorological and magnetic ele- 
ments, changes in the activities of the sun’s atmosphere, solar energy, 
radioactivity, atmospheric electricity, ete. Also exploration of the 
upper levels of the atmosphere will be made by means of balloons. As 
stated by Professor Willis L. Moore, chief of the U. S. Weather Bureau, 
“Research at Mt. Weather will be catholic in its broadness. There, we 
will look only for the truth, and shall not despise its source or the means 
of its conveyance.” 
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THE COLLEGE OF THE WHITE DEER GROTTO.* 


By. CHARLES KEYSER EDMUNDS, Pu.D, 


CANTON CHRISTIAN COLLEGE, 


NEWCOMER to China is sure to be surprised by two things at 
a least, not to mention many others, viz., the grandeur of the 
scenery in certain sections and the unexpected excellence of the means 
of transportation on her chief waterways. Both of these were factors 
in the trip which the writer recently made to the famous Confucian 
stronghold, hoary with age, hid away among the hills of central China 
—the College of the White Deer Grotto. 

In order to appreciate more fully the scenic surroundings and the 
secluded location of this most noted of Confucian schools, we shall 
notice the scenery encountered en route at a greater length than might 
on first thought seem suitable to our topic, for it is important to get 
the full setting of this cloister, within whose ivy grown walls there was 
in former days such deep searching into the doctrines of the ‘ Princely 
Man’ and the ‘ Great Learning.’ 

Crossing the Woo Sung bar at the mouth of the Shanghai River at 
daybreak, our steamer, a modern screw craft of some 3,600 tons and 
1,500 horse-power, turned her head up the mighty Yangtsze, China’s 
aorta of trade, and for four hundred and fifty miles we pushed against 
the swift current of that coffee-colored stream, passing en route the 
important ports of Chinkiang, near the mouth of the Grand Canal, 
Nanking, a former capital of the ‘ Celestial Empire’ and still its most 
famous literary center, and Wuhu, an immense lumbering depot, to 
disembark at Kiukiang, the country’s chief mart for ‘ china,’ while the 
steamer passed on some hundred and fifty miles further to Hankow, 
the center of the great tea trade. The river steamers do not run up 
to piers or wharves, but at such ports as we have named they run along- 
side the dismantled and anchored hulks of former ocean-going vessels 
which lie offshore and are connected to the land by a sort of pontoon- 


* There is a slight notice of this school and its refounder in Williams’ 
‘Middle Kingdom,’ and a fuller account is given in Mr. R. E. Lewis’ ‘ Educa- 
tional Conquest of the Far East’ (New York, 1903), and in the ‘ East of Asia’ 
(Shanghai, 1905), Vol. 3, No. 2, by Dr. Carl F. Kupfer. Although all these have 
been consulted and material freely drawn from them, the main source of the 
matter herewith presented was the trip which the writer made to the College 
in August, 1904, in company with a party of American friends, several of whom 
understood the Kiangsi dialect. 
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bridges. These hulks are ‘ fitted up’ on the deck as residences for the 
local agents, while their hulls serve admirably as storage godowns. At 
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TEN LI BRIDGE PASSED BETWEEN KIUKIANG AND KULING. 


the smaller ports the ship does not make a landing, but merely reduces 
her speed, and barges carrying freight and passengers (mostly the latter 
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at such ports) come out from shore and are made fast alongside—the 
transfer being made while under small headway. When the freight is 
sufficient at such ports the steamer casts anchor. 

There are several lines of steamers plying the river and there is 
considerable competition, though the British rather have the lead on 
the others. There are two British lines and one Chinese line on whose 
steamers tickets are interchangeable, thus facilitating stop-overs, and 
between them they will shortly run a steamer each way each day on the 
six hundred mile run from Shanghai to Hankow. An enterprising 
Japanese firm and a German line are pushing for trade, and between 
these five regular lines and the many tramp merchantmen, the amount 
of freight moved easily makes the Yangtsze the main trade-artery of 
the empire. 

We approached Nanking in the small hours of the morn, and as I 
sat on deck watching the grayness of the early dawn give way to the 
upward slanting pinkish beams of the orb of day I beheld a glorious 
sight—the water at my feet, then the curving shore, beyond to the east- 
ward the graceful towers and pagodas of the city, and in the distance 
the peaceful gray and bluish hills, along the sculptured heights of which 
the first gleams of a sun, that would soon be altogether dazzling, were 
silently but swiftly stealing. Out on the river three vague forms, like 
huge monsters of the sea crept into inland waters, loomed suggestively 
through the diminishing gloom, and as the first rays that marked the 
beginning of a central China scorcher stole over the eastern hills, the 
reveille call of bugles turned my eyes upon these monster shadows, and 
from out the disappearing mist there came three men of war under as 
many flags, British, German and Chinese ; the last in snowy white flying 
the dragon flag, the others in darksome coats, as if prepared for war. 
Their bugle notes were answered, as by an echo, from the camps of 
Chinese provincial troops on shore. 

When I first saw the Yangtsze and traveled on its swiftly rushing 
surface it was the beginning of winter, and her waters were low and 
falling; but even then I was struck with the magnitude of this great 
waterway dividing the empire nearly in twain from east to west. On 
this trip it was summer and her bed was full, the rush and width of 
her muddy waters even more majestic. Piloting in midsummer is 
somewhat easier on account of the steady fullness of the water, but in 
the spring and autumn, during the rise and fall of the chocolate stream, 
the changes in the channels are many and various, so that piloting is no 
mean art. In sharp and yet pleasing contrast with the brown current, 
the banks and alluvial plains were green with tall reed grass, much used 
for fuel, which nearly everywhere attained a height of from seven to 
ten feet. On either side of the river away across the plains successive 
ranges of hills were overshadowed by huge masses of cumulus cloud 
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sharply outlined against a very blue sky. Sometimes the foothills 
stretched to the river’s brink, and the occasional cliffs thus formed bore 
upon their tops graceful temples and pagodas, for in China the best 
places and sites are always given over to temples and pagodas, if not 
to graves. 

As we left Wuhu, we passed many lumbering rafts, some immense 
ones with a draft of ten feet or more, carrying huts and food, live 
stock (mostly pigs and chickens), etc., for some thirty or fifty people, 
the families and assistants of the men who were bringing the lumber 
to market. They went with the current, of course, but they managed 
to keep clear of shallows, mud banks and rocks by the artful device of 
sending out a small crew in a heavy skiff with a large anchor, from 
which a hempen cable ran to the raft and was there made to wind up 
on a stout capstan revolved by some twenty pairs of hands. By send- 
ing this auxiliary anchor-boat to the proper point, both in direction 
and in distance, they could, by winding up the cable, drag the raft even 
athwart the very current of ‘ the yellow dragon,’ the mighty Yangtsze. 

Though only thirty miles from Kiukiang to the White Deer Grotto, 
it is a good two days’ journey on foot and by chair across plains and 
over hills of no mean height, for the route led us across the Lii Moun- 
tains by way of Kuling and the Nank’ang pass. Instead of arriving 
at noon, as it should, our steamer reached Kiukiang at midnight, at 
the end of a heavy rain; yet we decided to push right on across the 
plains and to do our climbing in the cool of the early morning. Accord- 
ingly, after much discussion with the coolies, who everywhere in China 
wrangle vociferously over the terms of any bargain, we managed to get 
four coolies for each chair, several torch bearers who carried long bam- 
boo flare torches, and some three baggage coolies apiece, and our long 
procession stalked across the rice fields, or rather between them, for they 
were under water, across streams and along marshes, under a heavily 
clouded yet at times moon-lit sky. As we went ahead we found the 
chair coolies grumbling with the man who had bought the torches for 
not getting enough, and on persistent inquiry we found that the fellow 
had ‘squeezed’ half of the Mexican dollar we had given him for 
torches, and had bought only fifty cents’ worth. Barring a few 
stumbles and one spill, however, we succeeded in arriving safely at the 
half-way house among the foothills at 4:30 a.m. After a short rest and 
a cold bite, we started on foot to climb the steep ascent to Kuling 
Valley. We went up slope after slope, one long stretch having some 
two thousand steps, getting, as the fuller light of day began to dawn, 
magnificent views of the plains across which we had come in the dark 
and of the Yangtsze curving in a great S beyond. In some places the 
drop off the side of the path, which in many sections was paved with 
large granite blocks, was quite sheer and a fall would have plunged one 
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some two hundred feet into the rocky bed of the rushing stream, up 
whose course we were wending our way in search of a cool haven from 
the heat of the plains. As we journeyed, the sun rose, the cool of the 
morning gave way to the heat of the on-coming day, and we earned our 
ascent, if not our bread, by the sweat not only of our brow, but of back 
and thigh as well. 

The toilsome ascent proved too much to allow the journey to be con- 
tinued without a rest at Kuling, and we succumbed to the sleep-in- 
ducing effects of the mountain air of central China. Luling is a long 
valley, with three side valleys, running about northwest and southeast, 





VIEW SECURED ON ASCENDING KULING Pass, 


and from the eastern slope, through the gap at the upper end and over 
the backs of the gigantic elephant-like hills that form the western slope, 
magnificent sunsets are to be seen. Here a concession has been granted 
so that foreign residents may have a retreat from the summer heat of 
the lower land, and some eight hundred people of various nationalities 
annually find refreshment in this valley. The bungalows are all simple, 
yet comfortable, one-story affairs, most of them of hewn stone taken 
from the adjacent hills which stand bare to view, the only attempt at 
covering being stubby foliage of no great beauty and of little height. 

While resting here we made a half day’s excursion along one spur 
of the Lii Shan, down to where several water-driven incense mills were 
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steadily pounding by the side of a small stream which came tumbling 
down by leaps and bounds over rocky places, and at several of these 
sudden descents small wooden over-shot water-wheels operated two long, 
heavy horizontal beams, making them see-saw up and down about a 
pivot where they pierced the wall of a squatty mat-shed, the half of 
which was a small closed chamber, within which the further ends of the 
beams carried great heavy stones, shaped like huge dull chisels, and 
these, working up and down on the stone floor of the closed room, 
pounded into a fine powder small chips of previously dried pine wood. 
The dry powder that results is the incense and is carried by coolies over 
the mountains to the towns and temples round about. This region 
was formerly the site of some four hundred monasteries and temples, 
and our route passed one sawed-off pinnacle which bore on its top the 
ruins of an old monastery while on a neighboring peak stood a delapi- 
dated pagoda, evidences of the wreck caused by the famous Tai Ping 
rebellion (1850-1864). On our way down to these mills we had sey- 
eral magnificent views from cliffs which dropped sheer off to the plains 
far, far below. With jagged rocky peaks to the right as we looked 
down, there ran precipitously between them and us a lovely silvery 
stream, all afoam from its conflict with the rocks and boulders. Away 
below stretched a row of small foothills clustered in groups of three 
and four, and around and beyond these a low level plain dotted with 
a thousand small lakes or ponds was intersected by dozens of streams 
and canals which at last combined to form a tributary of the Yangtsze, 
a long graceful curve of which appeared in the distance as it rounded 
a promontory, bearing on its shores the town of Kiukiang. Above all 
this plain and surrounding the nearer mountain crests hung great 
masses of cumulus cloud tinted by the rays of the setting sun, the whole 
effect presenting a picture of such beauty and sublimity that the be- 
holder could easily appreciate why native scholars have so often cele- 
brated it in gladsome song. 

We made an early morning start from Kuling, so as to reach the 
grotto by noon. On attaining the summit of Nank’ang Pass we saw 
spread before us the region between the southeastern slope of the Lii 
Mountains and the sacred Poyang Lake, and on a small promontory,’ 
straight before us, on the west shore of the lake, the city of Nank’ang, 
with its striking pagoda, was just discernible. Several steam launches, 
looking like mere toy boats, could be seen plying between the many 
lovely and populous islets enclosed by this most important of China’s 
few lakes (90 miles by 20 miles). Descending the stone-paved trail that 
led us down these mountain precipices, we headed toward a point about 
seven miles north of the city. For some distance, after reaching the 
region of the lower hills, our path led us along the shady banks of a 
beautiful stream, in the limpid water of which we stopped awhile to 
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bathe, for it was impossible to resist the temptation to test the depth 
of such a series of great pot-holes as here invited to a plunge. Passing 
on, now among stunted pines, now across stretches of arid red sand- 
stone and clay, over no real roads, but by winding paths between many 
small divisions of cultivated field, we came at last to a secluded valley 
at the junction of two rippling brooks, with ‘ five old peaks’ standing 
like parapets on a rampart for the background, and the lake winding 
up a larger valley and spreading out beyond the undulating foothills. 

Genius in China, as elsewhere, renders a place illustrious, and few 
spots are more celebrated than this lovely vale of the White Deer, where 
Chii Fu Tsz, the greatest commentator of Confucius, lived and taught 
in the twelfth century. It is still a place of pilgrimage to Chinese 
literati, for Chii’s writings are prized by them next to their classics. 
Crossing the ‘ Fairy Bridge’ over one of the rivulets, whose constant 
murmur lent enchantment to the otherwise quiet nook, we saw before 
us a high ‘ compound ’ wall, red in part and white in part. Passing the 
lesser gates, under gilded ideographs, we stood at last in the courtyard 
of a college older than any university of Europe, Salerno not excepted. 
This ancient seat of learning was rebuilt when the banners of the third 
crusade were advancing on Jerusalem, and its real beginning is hid 
behind the veil of past ages. 

According to Chinese history, the grotto, which shows no signs of 
a natural origin, being dug out of a cliff and arched over with masonry, 
was the retreat of the illustrious poet Li P’u (or Li Tai-peh), who 
flourished during the T’ang dynasty, toward the latter part of the ninth 
century. P’u had a tame white deer which accompanied him in his 
walks abroad, and thus he became known as the ‘ white deer gentleman ’ 
and his. dwelling as ‘ the white deer grotto.’ A very crude stone image 
a deer, placed there by Ho Tsing in the fourteenth century, now stands 
beneath this arch. When promoted to be sub-prefect at Kiangchou, 
now Kiukiang, P’u built a kiosk over his former sequestered abode, 
rendering the spot memorable from that day. 

At a time when dynasty fast gave way to dynasty (five successive 
houses holding sway between 907-960) this sheltered corner was the 
retreat of worthy scholars from far and near, and here fields were 
bought, buildings erected, students gathered, and a school opened, from 
the famous halls of which were to come men able to help guide the 
affairs of state. Si Shan-tao, a master of the Nine Canonical Books, 
was taken from the Imperial Academy to become the president of this 
institution, styled the Government School of the Lii Mountains. In 
906 it was raised to the grade of a university coordinate with the other 
three universities of the realm. The enrolment was then one hundred 
students. 


The fortunes of this seat of learning suffered many reverses, fol- 
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PANORAMA OF KULING VALLEY. 


lowed by only partial recoveries, until 1174 (or 1179?), during the 
Sung dynasty, when Chii Fu Tsz (or Chii Hui-ngan, or Chii Hsi) be- 
came prefect of Nank’ang, and undertook to repair the buildings, then 
somewhat, as now, in ruin, and to restore prosperity to the institution, 
which held so high a place in the national annals, thus adding to its 
fame the luster of his own great name. He purchased additional lands 
for the support of the scholars, established a collegiate code, parts of 
which are inscribed on the backs of the doors, and frequently visited 
the college to instruct the students, many of whom rose to prominence. 
The publication of the classics being at that time forbidden, general 
education had fallen to a low ebb, and all classes, officials and common 
folk alike, felt the consequent chagrin. Chii Fu Tsz in an audience 
with the emperor, as inspector of the State Department, made a plea 
for more liberal education, setting forth the great disparity between the 
numerous and prosperous Taoist and Buddhist temples (in the provin- 
cial capital more than one hundred, and in every prefecture several 
tens) and the sparse and poorly supported schools (only one in a pre- 
fecture and none in the small districts), and urging the bestowal of 
an Imperial Tablet (a stone bearing a classical inscription prepared 
by the Hanlin Academy), in order that the prestige of the Grotto 
University might ke restored, honor paid to His Majesty’s meritorious 
predecessors and the scholars of the realm favored. This he ventured 
to beg at the risk of his life, for the civil authorities regarded even this 
action with suspicion. 
The request was granted, but the tablet did not assure perpetual 
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blessing. At the close of the next dynasty it was cast out into the 
brush during a commotion, and not till the sixth emperor of the Ming 
dynasty (cir. 1470) was it found and replaced. It is not recorded how 
long Chii Fu Tsz labored here, but legend claims that he spent the rest 
of his life as president of this institution and was buried in the shady 
grove near by. 

The following is a rather free rendering of a part of this noted 
preceptor’s collegiate code, written on the inner panels of the doors of 
the assembly hall: 

The ancient worthies taught men to seek the principles of righteousness 
and to cultivate a moral conduct which would influence others. They did not 
wish men merely to exercise their memories in writing compositions to secure 
fame and profit. But the students of to-day (Chii Fu Tsz’s time) do not fol- 
low the ancient worthies. Let all earnest students give heed, inquire and dis- 
criminate. If a man knows his duty and forces himself to do it, will he not 
finally know instinctively what is right without any rules of order? .. . 
The important subjects taught by the ancients I myself will investigate with 
all the students, and we will force ourselves to practise them. 


The unpretentious buildings, evidently designed for use and not 
for show, are comprised in eight paved but uncovered courts and 
afforded sufficient shelter for the four hundred students that are said 
to have gathered there in the palmy days when scholars prepared for 
the service of the state by writing verses to the stars. Three sides of 
each court are given up to living rooms for students, two in each, 
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THE GROTTO AND THE IMAGE OF THF. DEER. 


while the fourth or upper side gives space for teachers’ quarters and 
class-rooms. 

But in one court in place of the teachers’ quarters there is a high 
pillard shrine-room, where behind red curtains sits the massive 
wooden statue of Chii Fu Tsz, an object of reverence as the intellectual 
father of the race of students cultured here. This room comes just in 
front of the grotto where the image of the white deer stands. An in- 
scription in huge characters hangs above his throne and on either side 
are tablets to the memory of his distinguished disciples. 

Passing into the adjacent court through a circular doorway we 
stand in the sanctum sanctorum of the college, in the very midst of 
its buildings, occupied by a temple with great double doors smeared 
with the ubiquitous Chinese red. Dark and damp, the main hall of 
this temple offers shelter to large images of Confucius, Mencius and 
fifteen of the famous disciples of the sage. This image of Confucius 
is rather contrary to custom, and is perhaps accounted for by the 
Buddhistie inclinations of Chii Fu Tsz. Besides this crude wooden 
image, there is also a portrait of the sage, one of the only three reputed 
to have been made. It is engraved life-size on a huge slab of dark 
slate, and is evidently the product of no mean skill. 

In a small room in front of this Confucian temple is enshrined, 
curiously enough, a tutelar god. Formerly this room was supposed to 
bestow remarkable success in the examinations for high degrees upon 
all those who had studied in it, because of the literary god standing in 
a little pavilion across the brook, who holds in his hand a pencil which 
points directly to that room, and who guided the pen of the favored 
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occupant to heaven-bestowed success. In consequence of the favor 
thus vouchsafed to those who studied in this room, there was such a 
great rush each season to secure it that vigorous quarrelling and even 
murder ensued, so that it was relegated to an idol and since then no 
student has been allowed to study there. 

Mr. R. E. Lewis, of Shanghai, in his ‘ Educational Conquest of 
the Far East,’ recites the amusing experience of himself and three 
American companions when visiting the grotto a few years ago. The 
curiosity of the Chinese concerning all things foreign has often been 
noted before, but the actions of these students may still be recalled 
with interest : 

We stood in Chii Hsi’s venerable college, and presently one, two, three, 
hesitating, inquisitive men with long finger nails, approached, and stood awk- 
wardly about. After a word of greeting we were shown the main eating room 
where high square tables, benches with no backs, rice bowls and chop-sticks 
were chiefly in evidence. Looking around for the New York man of the party, 
we saw him still in the outer court, beset by two importunate students. They 
had begun with his shoes, the laces and metal eye-holes being duly explained. 
They took in his stockings, which were black, in curious contradistinction to a 
Chinese gentleman’s white hose. They fingered his white duck trousers and 
coat, anxious to know the cost. The chief Confucian inquisitor proceeded to 
ask and to prove how many sets of garments a foreigner wears on his arms. 
This coincided with the three coats which the Chinese expect to wear in 
weather somewhat colder. When they had reached the New Yorker’s pith-hat, 
there was an outburst of ill-mannered laughter. This prince of Chinese investi- 
gators held the piece of head gear in his hand and commented on its lightness 
in comparison to its umbrella dimensions. He made this sally, ‘What is your 
honorable hat made of ?’ The New Yorker being yet young in China could 
not recall the Chinese expression for ‘ pith,’ and turned to another of the party 
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to ask. Then came an ironical burst of glee— This foreign teacher does not 


know what his own hat is made of.’ 

Still more significant is the treatment these visitors received from 
the master of the school, for it typifies in itself quite well the change 
in China’s mental attitude in her contact with western thought, as 
pointed out in our first paper*—from initial arrogance and conceited 
ignorance to a lively appreciation of the value of the newer learning: 

Before we left the college we found a teacher sitting at the head of one 
of the courts with a bandage about his head. He was not glad to see us, his 














A VIEW OF THE COLLEGE HALILs. 


malaria possibly accounted for his incivility, which, however, might have been 
aggravated by the fact that two of the company forgot to remove their spectacles 
on coming into his presence. However, his frigidity wore off, and when it 
came out that the foreigners could write (more or less) as well as talk his 
native language, the professor rose slowly and stood as he talked with us. 
Enquiring if we were students he seemed first abashed and then incredulous 
when he learned that all his interlocutors were second degree men. He looked 
as much as to say ‘ These foreign chaps must have bought their degrees, if they 
really have them ‘—not an unnatural thought for a Chinese. 

At length when the professor was thawed out, to the point of civility at 
least, the Bostonian in the party produced from his impedimenta a large pack- 
age of Chinese books. The professor, with a quizzical look on his face, received 
a beautifully illustrated life of Christ, and Dr. Faber’s four volume Commentary 


* See PopuLAR SCIENCE MONTHLY, September. 
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on the Classics, from a Christian standpoint. The learned man saw the beauty 
of the printing, and bowed his acknowledgments. Then ensued a scramble 
among the students for the remaining books. One fine-looking fellow secured 
a large volumed commentary on St. Mark and St. Luke, and three or four 
others chased him to his room in the attempt to get it from him. 

We left the scholar and his students earnestly poring over the books, and 
went out of the compound. By the banks of a sparkling brook we spread 
our luncheon, and while talking over the experiences of the day, a messenger 
arrived from the professor. He was instructed to say that the books were much 
appreciated, that it was most kind of us to bring them; and might he ask that 
we bring another instalment, especially the Commentary on the Classics? We 
assured the messenger that in two weeks or so books could be secured from 
Shanghai and would gladly be sent. 

Two years ago some ladies who accompanied a party of gentlemen 
from Kuling on a visit to the college were not allowed to enter the 
Confucian temple, and the gentlemen were required to remove their 
spectacles; but on our visit in August, 1904, not only were our glasses 
allowed to remain before our eyes, but the ladies of our party were 
granted ready entrance to this holy of holies. The real difficulty was 
rather that things were too free and easy and the long robed but rather 
youthful students too pert, even from a Chinese point of view. Evi- 
dence was not wanting of the shiftlessness resulting from Chii Fu Tsz’s 
provision of free tuition and support of each student. Had it cost 
them more to gain this classical learning, they might have been more 
diligent in its acquisition and more earnest in making it bear fruit in 
helpful service to their fellows. 

Without a competent head or organized faculty, without a govern- 
ing board or scarcely a janitor, the students are a law unto themselves. 
They bring their own furniture and cooking utensils and build little 
hearths for private use, or perhaps in clubs. The dilapidated condition 
of many sections of the buildings no doubt results from a lack of other 
ready fuel. Some parts of the roof are crushed in and weeds flourish 
in several rooms. Many of the memorial tablets have fallen down, 
and altogether the place has become nothing more than a sleepy and 
degenerate cloister, where about twenty students, free from the dis- 
turbances of home life and the new spirit of change spreading over 
the land, can better prosecute their antiquated studies. As typically 
representative of China’s ancient educational system, the College of 
the White Deer Grotto has upon it the mildew of decline, while in 
many places throughout the empire schools of the newer learning under 
foreign and native auspices are preparing the alert of China’s youth to 


lead in the strong and masterful civilization which she is destined to 
attain. 
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UNCONSCIOUS ASSUMPTIONS IN ECONOMICS.* 


By Rev. W. CUNNINGHAM, D.D., D.S.C. 


A MONG the members of any such gathering as a meeting of the 
Economie Section of the British Association there are likely 
tc be some who come to give information and some who come to get it. 
In the latter class may, 1 am sure, be included all those habitués of the 
section who have seized the opportunity which the visit of the associa- 
tion affords, with the view of learning something about the present 
condition and prospects of the enormous territory which we hope to be 
able to traverse. It may not be so to the same extent in all sections. 
Those who come from the great chemical and physical laboratories of 
Europe may have much to say as to the result of experimental investi- 
gation, which they can carry on under more favorable conditions than 
are at present generally available to students in South Africa. But 
in economics there is no room for experimental inquiries consciously 
undertaken in the interest of the advancement of science. The issues 
are too serious; the conditions on which they depend can not be ar- 
ranged for the convenience of the inquirer. Economics is a science of 
observation, not of experiment; and we are fortunate to find ourselves 
in specially favorable circumstances for noting and appreciating the 
results of investigations which have been made by skilled observers on 
the spot. . 

While we gratefully acknowledge the pains that have been taken 
here in preparing papers for this section, we may yet feel that the task 
we are setting ourselves as visitors is not an easy one. There are few 
harder things in this world than to preserve a genuinely receptive 
frame of mind, and hold the judgment in suspense when we are 
brought face to face with the unexpected. There are so many assump- 
tions we all make, and so many canons of criticism we have habitually 
accepted, that are not easily laid aside, even temporarily. ‘The worst 
use of theory,’ as a great Cambridge professor has warned us, ‘is to 
make men insensible to fact,’+ and the danger may be most real when 
we are not aware of the influence exercised by some hypothesis which 
we habitually make. 

I. The popular discussion of economic problems teems with uncon- 
scious hypotheses, which tend to obscure the facts of the case. Mill 








* Address by the president to the Economie Science and Statistics Section 
of the British Association for the Advancement of Science, South Africa, 1905. 
¢ Lord Acton, English Historical Review, I., p. 40. 
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described political economy as a science which, assuming the facts of 
human nature and of the physical world, considers the laws of the pro- 
duction and distribution of wealth. But what are the facts of human 
nature which we may legitimately assume? At first sight we are in- 
clined to take for granted that human nature is much the same all 
the world over. The late Professor Jevons gave clear expression to 
this view. “ The laws of political economy,” he says, “ treat of the rela- 
tions between human wants and the available material objects and 
human labor by which they may be satisfied. These laws are so simple 
in their foundation that they could apply, more or less completely, to 
all human beings of whom we have any knowledge.” He adds: “I 
should not despair of tracing the action of the postulates of political 
economy among some of the more intelligent classes of animals.”* It 
has seemed as if in the march of progress modern industrial conditions 
must inevitably be introduced in backward countries, and that they 
would everywhere result in molding individual aims and character on the 
same lines. Each individual is to some extent affected by his environ- 
ment; and it has been supposed that the keen competition and struggle 
for existence, which in one form or another dominates economic life 
in all parts of the globe, would make for the survival in all areas of 
men of the type with which we are familiar in business circles at home. 
In England there is on the whole a coudition of free exchange, where 
each individual puts in his quota of service to the community and bar- 
gains for payment. His success in the management of land is rewarded 
by an increase of rent; his enterprise in investing his capital, by larger 
profits; his diligence and skill as a workman, by the wages he draws. 
The man who is self-disciplined enough to follow routine work habit- 
ually for the sake of reward, and whose ambitions lie in the direction 
of better paid and more responsible service, is the normal man of such 
a society. But it must be remembered that modern civilization is also 
producing another class; whatever the force of social environment may 
be, it does not, as a matter of fact, form each unit of the rising gener- 
ation on the same type. There are men who do not fit readily into 
our modern system; they dislike the monotony and stationary life 
which steady industry imposes, though they may be able to work well 
and hard when the fit takes them. The tramp of the American conti- 
nent is as much the product of existing industrial conditions as the 
ambitious leader of an organized body of skilled artisans. The ‘ins 
and outs’ of Great Britain have characteristics which may be described 
as nomadic.t Economists recognize that the fluidity of labor is one 
of the assumptions that can be fairly made in regard to modern society. 





* W. S. Jevons, ‘ Principles of Economies,’ p. 196. 
7 J. C. Pringle in Economic Review, XV., p. 60. 
¢ W. Bagehot, ‘ Economic Studies,’ p. 21. 
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The conditions under which labor is fluid give opportunity for the 
growth of a half-employed and migratory class, who are, as a class, a 
tax upon the well-being of society. It is the greatest of all problems 
in the old world to see how the educative influence of society can be 
brought to bear so that it shall rear as much as possible the sort of man 
who is ‘ capable of standing on his own feet and of contracting when 
and how to render services to those who are willing to offer services 
he wants in return.’ The question, What is to be done with those who 
can not and will not thrive on this system? is constantly presenting 
itself in new forms. For our present purpose it may suffice to recog- 
nize that this question exists, and that even when the conditions of race 
and history and social surroundings are similar they do not produce 
one type of individual only. Under these circumstances we can no 
longer take for granted that human aims and activities are becoming 
closely similar in all parts of the globe, even for economic purposes. 
The individual estimate of the utility and disutility of labor at any 
given moment may often be very different from that which the econo- 
mist would assume to be the natural conclusion. It is obviously absurd 
to suppose of vast numbers of our fellow-creatures that they are in the 
habit of acting in accordance with what appears to be common sense 
to the average traveling Englishman, but they need not necessarily be 
fools on that account. 

II. What is true of unconscious assumptions in regard to individ- 
uals personally also holds good for the mechanism of society; we can 
not assume that it works everywhere in the same way. The classical 
economists were inclined to limit their investigations to the areas and 
regions where free competition has been dominant, and thereby to ex- 
clude from consideration all those important problems which arise from 
the contact of individuals of two races, with different economic habits 
and ideals, upon the same soil. But even if the ages and areas of free 
competition could be cut off from the rest of the world, and we fixed 
our attention exclusively on this single plane, we should not find sim- 
plicity and uniformity throughout the whoie region. The habits of 
business practise and labor organization differ in different lands; the 
banking system in Scotland is by no means the same as that in England, 
and a form of currency which finds favor in one is illegal in the other. 
There is also a want of complete conformity between the eastern and 
the western states in this matter; we can not argue directly from the 
one to the other. When this is true about the medium of exchange, 
it is obvious that the differences between one highly advanced com- 
munity and another in regard to the terms on which labor is carried on, 
or the method in which land is managed, will be even more striking. 

The great difference in the working of the mechanism of society, 
as we know it in England and as we find it in other lands, was the chief 
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impression which was left on my mind on the occasions when I have 
had the opportunity of traveling far afield. A quarter of a century 
ago it was my good fortune to spend a few months in India, and to get 
some insight into the extraordinary contrasts between Britain and her 
great dependency. At that time many of the changes which had 
revolutionized English industry and internal traffic were beginning 
to make themselves felt throughout India. Railway communication 
was being opened up in all directions, and cotton spinning was carried 
on at mills in Bombay and in Hyderabad in the Deccan. The results 
of the age of mechanical invention had begun to invade the changeless 
civilization of the east. Still the persistence of the old order was also 
noticeable. The village community, as an exclusive group, with the 
headman who supervised all transactions with the outer world, forced 
itself upon my attention when I attempted to hire a pony to visit the 
cave at Karli. I passed a granary in Kathiawar where the officials 
of a native state were measuring out the crop and collecting the revenue 
in kind. The highly developed gild system at Ahmedabad was the 
very image of much that I had read of regulated industry in medieval 
towns. On every side it seemed as if the survivals of the past had been 
preserved in the east, so as to make the story of bygone ages in the west 
alive before my eyes. On the other hand, the transition from the old 
to the new, which had gone on steadily in England for centuries, seemed 
to be ready to sweep over Hindustan like a flood that would disintegrate 
existing institutions, while it showed little constructive power. And 
when I heard discussions on the incidence of taxation, the pressure of 
the salt tax, or the impossibility of imposing an income tax, I at least 
realized that the conditions were strangely unlike those of which a 
chancellor of the exchequer would have to take account in England. 
The mechanism of society is entirely different; the expedients which 
would make for convenience and equality and inexpensiveness in Eng- 
land would not necessarily be feasible in India at all. 

Five years ago I had occasion to reside for some months in the 
United States, and once again I came away with a strong impression 
that the mechanism of society was very unlike that with which I am 
familiar in England—the differences were more subtle, but not less 
real, than those between English and Indian economic life. Through- 
out the states there are few vestiges of past history; the alleged relics 
of Norse invasion have disappeared under the solvent of critical in- 
vestigation; and though frontier life has been till lately an abiding 
factor in American civilization, comparatively little influence has been 
exercised by the native races on the economy of America to-day. The 
English stock, with grafts of many kinds, has had a clear space in 
which to grow. In India the conflict of the past and the present 
seemed to. be the dominating condition, but in America there had been 
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room for the development of a new country pure and simple, unhamp- 
ered by the traditions and customs of bygone days, except in so far as 
their wisdom was confirmed in present experience. Hence, on the 
other side of the Atlantic the practical economic problems as to the 
development of a large and wide territory are presented in their sim- 
plest form. It is there that we can note most clearly the lines on which 
modern industry and commerce develop with the full employment of 
modern appliances and the minimum of control from traditional habits 
and institutions. 

There is one economic conception which is deeply ingrained in Eng- 
lish habits, and which seems to me to have no corresponding hold in 
America—that of the markets. Its former importance as the center 
of trade in many towns is sufficiently vouched for by the space that 
it occupies, and its legal history takes us back to the very beginning 
of urban life in England. In medieval opinion a sale in open market, 
where buyers and sellers met together publicly, had all the guarantees 
of an honest transaction ; it was important both as evidence of the sale 
and as an indication that the bargain was above board and fair, since 
there was one price for all alike. Private transactions which did not 
come into the market—forestalling and such like—were viewed with 
suspicion ; they were supposed to be methods by which some wily person 
drove an extortionate bargain or gained at the expense of others. And, 
in modern times, organized markets, where there are facilities for 
public information, are common, not only in every locality, but in a 
great variety of trades. Commercial transactions in the United States 
seem to have sprung up and developed on rather different lines ; markets 
are frequented in the country towns of Lower Canada, but there is little 
sign of them in the cities of the states. It almost seems as if com- 
mercial practise there were based on the habit of ‘having a deal’ 
privately, and took its character from transactions outside a market 
rather than from the higgling which occurs where many buyers and 
sellers meet. There can, at least, be little doubt that the methods of 
bargaining which are current in the states have been favorable to the 
building up of great organizations—both the industrial organizations 
which control all parts of some industrial process, and the trusts which 
monopolize some line of business. The lack of public markets, either 
for produce or for goods, at various stages of the process of manu- 
facture, has apparently rendered it easier to form great monopolies in 
America than it would have been in Great Britain. Indeed, it may 
almost be said that the struggle for existence among business rivals 
takes a different form in the two countries. As Professor Jenks points 
out, the whole terminology which is habitually employed to analyze 
the movements of prices in England is inapplicable to the United 
States. ‘The normal price of economists has been based upon cost of 
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production under a system of competition among small capitalists.’ 
But in such an industry as sugar-refining, in the United States, this 
condition does not hold good. ‘There is no normal level of com- 
petitive price based on the cost of production.’* The whole industrial 
organization takes other forms, and the mechanism of competition does 
not work in the fashion which English economists would assume. We 
have need to be doubly on our guard, since unconscious assumptions 
may not only affect our powers of observation, but may also be present 
to color the language we use in describing unfamiliar phenomena. 

III. It is not easy to overrate the services which the classical econo- 
mists rendered in their day to the progress of economic science, owing 
to the clearness of the conceptions they applied to the limited field they 
studied, and to the accuracy they endeavored to introduce in regard to 
the use of familiar languages. It was their misfortune, rather than 
their fault, that their manner of treating individual human nature 
and the mechanism of society has given some excuse for the popular 
misuse of their teaching. In the public mind, principles which had 
been legitimately put forward as convenient hypotheses for the investi- 
gation of a particular sphere have been transmuted into axioms of 
universal applicability. But when we turn to other subjects of eco- 
nomic inquiry, the limitations, and consequent defects, of the classical 
school become more apparent. The idea of the growth of society was 
not easily brought within the limits of a system which makes so much 
use of terminology borrowed from physics. Some of the precursors 
of economic science in England had treated national life as organic, 
and had relied on biological conceptions. Hobbes had devoted a chap- 
ter of the ‘ Leviathan’ to the nutrition and procreation of States; + 
and Sir William Petty, who had held the chair of anatomy in the Uni- 
versity of Oxford, entitled an important statistical work ‘ The Political 
Anatomy of Ireland.’ But another and less fruitful habit of thought 
existed side by side; the mercantilists, in discussing the benefits of 
commerce, wrote much of the balance of trade; and the physical anal- 
ogies they introduced—especially the notion of equilibrium—exerted a 
dominating influence over the form which the science took in the hands 
of the classical economists. These last were so much absorbed in the 
discussion of the mechanism of exchange and the mechanism of society 
that they failed even to recognize that it is essentially organic. As has 
been well said, “the classical economists belonged to the pre-Darwinian 
age. We differ from them in our whole view of life and of the ends 
of life—in our whole mental method as well as in our possession of the 
practical experience of the last sixty years.”{ It is only in recent 

* J. W. Jenks, ‘The Trust Problem,’ p. 141. 

t Pt. Il., Ch. XXIV., Camb. Univ. Press edition, p. 175. 


¢ C. L. Garvin, ‘ Principles of Constructive Economics,’ in ‘ Compatriots’ 
Club Lectures,’ I., p. 2. 

















534 POPULAR SCIENCE MONTHLY. 


years, when we have passed beyond the arbitrary limits they accepted 
and imposed, that it has been possible to enter on new fields of research. 
Carl Biicher* has brought out the importance of the relations which 
subsist between economics and anthropology, and Thorold Rogers 
proved himself a vigorous pioneer in the interpretation of history. In 
this fashion the whole range of the phenomena of economic life, in its 
earlier as well as in its later forms, is being brought within the sphere 
of scientific treatment as exhibiting various stages of growth. The 
men of the classical period of economics, who devoted themselves to the 
study of new countries, were not in a position to deal with the subject 
properly, and their writings seem singularly lacking in grasp. Times 
have changed since their day, both politically and economically. Lord 
Brougham wrote at a date when responsible government was undreamed 
of; he pleaded for the benevolent treatment of dependencies, and his 
language is wholly inapplicable to the great self-governing nations, 
which have been formed partly under English influence and partly 
through English neglect. But none the less is his writing, and that of 
some other enthusiasts for the development of the colonies, of abiding 
value as a monumental warning against a sort of pseudo-philosophic 
habit of mind. There is an underlying assumption that the one type 
of colony he had in mind was the only one worth taking into account; 
he was really thinking of a particular case, but he allowed himself to 
write of it in general terms, and thus to give an air of philosophical 
detachment to his remarks.+ In the year 1803 there were many cir- 
cumstances that gave prominence to questions connected with the West 
Indies; the agitation in regard to the slave trade was one, the trade 
rivalry between the French and Spanish and English islands was an- 
other. Brougham was thinking of the West Indies; all that he said of 
the dependence of these little islands on the mother country for defence, 
of the necessity of the colonists relying on English help to repel pros- 
pective invasions and annexation by France or Spain, was true enough; 
it might well lie at the basis of the economic relations between the 
planters and the government in England, but it has no bearing on the 
actual conditions of the great continental countries which are still 
called colonies, and which are at least under no anxiety as to their 
ability to repulse a foreign invader. 

The greatest of all Brougham’s contemporaries who wrote on the 
art of colonization was not exempt from a similar defect; he professed 
to write in general terms. Few names are more deserving of honor 


* * Arbeit und Rhythmus.’ His ‘ Industrial Evolution’ has been translated 
by Dr. S. M. Wickett, and I desire to acknowledge my indebtedness to the 
volume. 

t Lord Brougham, ‘ The Colonial Policy of European Nations’ (1803), L, 
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than that of Edward Gibbon Wakefield, and there is something very 
extraordinary in the contrast between the strong practical sense which 
distinguished him as a man of action, and the doctrinnaire spirit which 
pervades his writings. He fell into the error which characterized the 
classical school when they dealt with practical problems, and general- 
ized from the special conditions of his own day.* There was, to Wake- 
field’s mind, one, and one only, method of successful colonization ; all 
others were to be condemned in so far as they departed from the true 
system which he had devised. Wakefield, too, was the victim of uncon- 
scious assumptions; the type of colony he had in mind was a white 
man’s country, in which raw produce might be obtained for export. 
He showed under what conditions Australia, Tasmania and New Zea- 
land might be most successfully developed ;+ but his scheme is certainly 
unsuited to tropical regions, and it need not necessarily be preferable 
to the alternative of developing a community on the lines of subsistence 
farming. On this point at least we can make a very definite com- 
parison: Virginia, Carolina and Georgia have all been colonies which 
raised such commodities as tobacco and rice and cotton for export; 
they started more rapidly than the New England colonies, where the 
settlers were engaged in subsistence farming; but as we look at these 
states at the present time, we can hardly say that the type of com- 
munity to which Wakefield devoted exclusive attention is that which 
has given rise to the most healthy and vigorous economic life. 

Even Adam Smith, in writing of the growth of societies, fell into 
a similar error; he passed out of the region of actual life, where he 
showed himself such a master, and attempted to discourse in a pseudo- 
philosophical strain on the manner in which countries ought to have 
developed, but never had. He allowed himself to elaborate an account 
of a supposed natural progress of opulence, which might have occurred 
in an isolated state. There is scope for a pretty play of fancy and 
much elegant writing in such a theme, but no attempt was made to 
show that isolated states ever do develop, so long as they remain iso- 
lated. Much may be said for the view that the chief stimulus to devel- 
opment is supplied by contact with communities on a different plane of 
economic conditions. In the history of England there are long periods 
of apparent stagnation and decline, and occasional epochs of rapid 
advance; but, whether in the days of the Danes or the Norman kings, 
of the Edwards or the Georges, the opening up of new trading relations 
has been the impetus to internal development. Economic experts are 
not even yet acquainted with philosophical principles as to the manner 
in which communities ought to develop, and therefore we are not justi- 





- Cunningham, ‘Growth of English Industry and Commerce in Modern 
Times,’ p. 740. 
t E.'G. Wakefield, ‘ Art of Colonization.’ 
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fied in pretending to train up a young country in the economic way it 
should go. 

IV. Every undeveloped country presents a network of fresh prob- 
lems, each of which must be studied separately; but they must also be 
considered as interrelated and viewed in their mutual dependence. 
There is a mass of experience in the past which may be drawn upon as 
a help; we may appropriate it, and save ourselves the expense of buying 
fresh experience in a costly fashion; but in order to reap the fruit of 
human experience in the past we must be prepared to take a great deal 
of trouble; it is not lying about for any one to pick up at haphazard. 
The teachings of history as to the rise of great nations from small 
beginnings, or as to the causes which have led to premature decay, do 
not lie on the surface. Since the days when Lord Burleigh recognized 
that the mineral wealth of the Spanish conquests in the new world did 
not really add to the strength of the monarchy at home, there has been 
a tendency to disparage extractive industries. “ Moile not too much 
underground,” said Lord Bacon, “ for the hope of mines is very uncer- 
tain, and useth to make the planters idle in other things ” ;* and Adam 
Smith does not at all dissociate himself from this view.t It appears 
to have been thought that mining for the precious metals, however 
attractive it might be for a time, could never be a secure foundation 
for the building up of stable society. But, after all, it would be wise 
to discriminate a little before we adopt this conclusion, and to examine 
the condition of different parts of Spanish America separately.t The 
richest mines of all, those of Peru, were situated on the arid slopes of 
the Andes, where cultivation was impossible, and there were insuperable 
obstacles to the planting of well-ordered and prosperous communities ; 
but very different results were achieved in Mexico. These workings 
occurred on a plateau where cultivation and settlement were possible, 
and the wealth which was obtained by mining reacted on the prosperity 
both of agriculture and manufactures. Extractive industry served to 
give a stimulus to that varied life, partly urban and partly rural, which 
is necessary for a community that hopes to take a real and independent 
place in the civilized activities of the world. It is foolish to jump to 
the conclusion either that mining gives a feverish and unhealthy stim- 
ulus, or that the Spanish system of regulation was incurably bad; we 
ought to distinguish carefully, and to try to learn from Spanish experi- 
ence, both in South and in Central America, what are the conditions 
under which mining for the precious metals can be pursued so as to 
be not merely of temporary, but of permanent advantage to the welfare 
of the community. 





* ‘Essay on Plantations.’ 
+ ‘ Wealth of Nations’ (Nicholson’s Edition), pp. 71, 73. 
¢ Merivale, ‘Colonization and Colonies’ (1861), pp. 25, 27. 
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In fact, we must remember that the experience on which we rely in 
regard to economic growth has been obtained, not by experiment in a 
laboratory, but by observation in the world itself. The investigator 
in a laboratory can note all the conditions under which an experiment 
is conducted; he can be certain that under the same conditions the 
same result can be secured over and over again. But in the world of 
political and economic activities we never find the same conditions 
repeating themselves; the fundamental inquiry must always be, How 
far were the conditions of some growing community in the past similar 
to those of some growing community to-day? How far are they on all 
fours, so that we can argue from one to another directly? Sometimes 
we may get a very close analogy, and instructive comparisons may be 
possible ; but even when the conditions are very different, when there is 
hardly any close parallel, we may still get a suggestion as to a mode 
of development that might prove fruitful or as to a danger which it 
may be well to bear in mind. 

There is pleasure in completing, so far as the limits of time and 
energy allow, an empirical economic investigation; but to those who 
have any vigor of mind at all there is a keener delight in seeing new 
fields of possible inquiry opened up. It is very enjoyable to renew 
acquaintance with an old difficulty in a fresh form, or to find that some 
question which seemed to be settled is forcing itself clamorously on our 
attention for reconsideration; and hence we have, as economists, set 
out for our too hurried visit here with eager anticipation. The condi- 
tions of South Africa seem to be very different from those of any other 
part of the world, and therefore every particular economic problem 
presents itself in an unfamiliar aspect. There has not been such a 
clear field for the working out of new ideas as was presented in the 
great West, or even in Australasia; and all questions as to the opening 
up of the country and the economic aims and aspirations of the settler 
are necessarily more complex. There may not be the sharply defined 
conflict between the old and the new which renders British India such 
a fascinating field for study, but the African problems are not simpli- 
fied on that account. It is, rather, true to say that there is additional 
complication with regard to all industrial activity in a land where the 
natives have not been schooled to regular habits of work by the dis- 
cipline of a high traditional civilization. As passing tourists we can 
obviously make little progress in understanding how these practical 
difficulties are to be solved, but at least we hope to learn to know better 
how the questions ought to be stated. We shall have our reward if we 
carry back with us as a cherished possession a not wholly unintelligent 


interest in the great economic problems which must be worked out in 
South Africa. 
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THE DISTRIBUTION OF THE DAILY TIME OF CORNELL 
STUDENTS. 


By Dr. GUY MONTROSE WHIPPLE, 


ASSISTANT PROFESSOR OF THE SCIENCE AND ART OF EDUCATION, CORNELL UNIVERSITY, 


:” the course of an address before the freshmen of Cornell University 

in the fall of 1903, President Schurman emphasized the necessity 
of a systematic distribution of the daily time of college students and 
urged each student to prepare and to follow as closely as possible a 
daily time-schedule. He recommended the following general apportion- 
ment of hours: for work, eleven; for sleep, eight; for amusement, one; 
for meals and athletics, two hours each. It should be added in ex- 
planation that the period assigned to ‘ work’ was intended to include 
not only time given directly to the work of the student in class-room, 
laboratory and study, but also to work in various fraternal, religious 
and collegiate societies, to work for self-support, or even to other work 
wholly independent of the university. 

Without this explanation, which did not appear in the original 
newspaper reports, the assignment of eleven hours daily to work nat- 
urally seemed extreme, and it was not surprising that other educators, 
when interviewed upon the subject, reduced this amount. Thus, Presi- 
dent Eliot, of Harvard, advocated nine hours for work, three for meals, 
two each for amusement and athletics and eight for sleep. Still 
others, as Professor Burton, dean of the Massachusetts Institute of 
Technology, thought eight hours sufficient for work. 

In view of these differences of opinion, the writer conceived the 
notion of irying to ascertain how the students at Cornell University 
actually did distribute their daily time. 

On account of the wide range of courses offered, Cornell is an 
unusually good field for such an investigation, as the students in the 
various colleges: mechanical and civil engineering, law, medicine, 
veterinary medicine, agriculture, and arts and sciences, may be fitly 
compared with those of technical schools like the Institute of Tech- 
nology, with those of various law, medical and agricultural schools, and 
with those of any of the colleges offering the A.B. degree for a ‘ liberal 
culture’ course, while the several hundred women students, mainly in 
arts, may be compared with women at colleges like Vassar, Smith and 
Wellesley. It was, accordingly, the purpose of the investigation not 
only to ascertain the average time-schedule followed by Cornell stu- 
dents as a whole, but, also, for purposes of comparison, that followed 
by each of the various groups just mentioned. 




















DISTRIBUTION OF TIME OF CORNELL STUDENTS. 539 





METHOD. 


To obtain the desired information, a copy of the following report- 
blank was mailed or otherwise distributed to all Cornell students in 
Ithaca, ¢. e., to approximately 2,700 students.* 

Some of the daily papers have recently been discussing the recommenda- 
tions which President Schurman, President Eliot and others have given to 
university students in regard to the allotment of time to work, athletics, meals, 


sleep, ete. 
The Department of Education desires to ascertain the actual distribution 
of time by the average Cornell student during a typical week. To bring this 

















} about your hearty and faithful cooperation is needed. We want bona-fide, un- 
biased reports of the distribution of your time during the week December 7 
to 12, inclusive. Kindly fill in the subjoined blank daily during that period. 
Do not try to vary your usual routine in order to make a ‘ pretty’ report. 
Your name will not be open to inspection, nor seen by any person other than 
the compiler. 

INSTRUCTIONS. 

1. Put general reading, letter writing, etc., under amusement. 

2. Put drill, gymnasium, athletics, walking, etc., under physical exercise. 

3. Express fractions of an hour as a decimal part of an hour, and take care 
that each day sums up 24 hours. 

4. Divide days at midnight in reckoning sleep. 

5. Note under ‘ remarks’ anything that will further contribute to the under- 
standing of your returns. Especially in case you think the report does not 
fairly illustrate your normal habits, state what occupation has been over or 
under emphasized. 

6. Leave the report at the registrar’s office through the doorslide, or mail 
to Dr. G. M. Whipple, Dept. of Education, not later than Monday, December 14. 
POND cecccccccceseceseucecsosescssenssececoaseveseseesssceseseneseesese 
GIN cccscnesvccscnececccecdssesceresesestsssteccedseevdseeuecestenens 
GED cccccvsevcccecvcvcccncedsteneesecseeeccocsensarsssstoseedesceeseses 

| Hours Spent, DECEMBER 7-12, 1903. 

| «= | =m | w | m| F 8. || Total 
| eT Laxenpelbdnbensionahidclasuiacanienhaiineeinvias 

Laboratories...............000+ (Gna L ecnannianenehinenne cesneibeanacsnensdbenssencnneiscenennelmnaanenens 
eS _ eee SL ciadiaiataal Gente HERES EEE ee IEE Semanee 
Outside study..............000008 senile loennconseccefecoeessecsnelocssnvescoselocsanesseeseocossesassce) loqpensensnce 

Sl nihtiiniteinnentinntenntinstimaiienti lasenchesesnddiiatinindteesliseshiesanislbengebiiiciabunainepeelinbiabienis 
Physical exercise .............. ‘a A TRS RIT GEE: KIC Shee 

NE | slacnieakiees ae EES: EES Fe HN Ie 
SNES NTE lescneenecees SERENE RENEE emTSENE MomCENN maeRnEN 

Unelassified...............ss0000. ae raced RRO CREE IRR RIN KERRANG 
Remarks : 





* Members of the section of the Cornell Medical College at New York City, 
about 278 in number, are therefore, not represented in the returns from the 
College of Medicine, but only the first two years of the medical course. 
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Tue Resvutts. CRITICAL. 

Timitations and Sources of Error.—Before examining the results 
in detail, it is well to consider the limitations under which they were 
secured and the sources of error to which they may be thought liable. 

Number.—It may be thought that the results lose something of their 
meaning because only about one blank in three (940* out of 2,700) 
was returned, but this was considered a very satisfactory showing, be- 
cause, in the nature of the case, the filling out and return of the blank 
were not obligatory. Notwithstanding the definite assurances to the 
contrary contained in the announcement, many students feared that 
their records would, in some way, be open to the inspction of officials 
of the university, and therefore balked at making records of their 
doings in ‘ black and white,’ while more still were either too busy or 
too lazy and too little interested to make out reports. 

It is a familiar principle, though worth mention in this connection, 
that the habits of relatively homogeneous groups, such as all those 
under discussion, may be inferred with considerable certainty from 
data secured from a relatively small percentage of the members of the 
groups, provided the representation is typical. The more homogeneous 
the group, the smaller the data essential for safe induction. 

That our data are typical is attested by two apparently paradoxical 
facts: (1) When the results are compiled on the basis of classes and 
courses, it is found that the averages for a given group are closely 
similar to those of other groups working under similar conditions, 
e. g., the freshmen and the sophomores in the College of Medicine 
give 19.72 and 19.30 hours per week, respectively, to outside study, 
10.30 and 10.37 hours per week, respectively, to amusement, while 
the freshmen and sophomores in arts give 14.10 and 14.94 hours, 
respectively, to amusement. (2) In every group we note the pres- 
ence of some extreme cases which vary widely from the average of 
the group. Thus, 41 male freshmen average 30.04 hours per week 
in outside study, yet one freshman records 57.00, and still another but 
nine hours. In a similar manner, we find that every group contains 
both the studious and those little given to study, both those who over- 
indulge in athletics and those who scarcely take physical exercise at 
all, both leisurely and over-hasty eaters, etc., etc. In short, the reports 
are representative.f 





* Of this number 45 were rejected, most of them as being incomplete— 
lacking a day, or a statement of course or class, ete. About 35 per cent. of the 
undergraduate, 20 per cent. of the graduate, students sent in reports. 

+If any allowance is to be made, possibly we should discount somewhat 
the average time found for university work in general and outside study in 
particular, and increase that for amusement or exercise, on the ground that 
the class of students who are less studiously inclined would be less likely than 
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Week Chosen.—It is, of course, difficult to select a week for pur- 
poses like the present which shall be entirely typical and free from 
circumstances which tend to produce distortion in one direction or an- 
other. The week December 7-12 was sufficiently removed from the 
influence of the usual written tests, examinations and generally un- 
settled conditions of the week just preceding the Christmas recess, 
and might be regarded as a typical winter week, save that the unusually 
good skating increased the time of many students for physical exer- 
cise. Probably, however, the average for physical exercise is no greater 
than that expended during warmer weather when tennis, rowing, base- 
ball, walking and other forms of sport and recreation combine to entice 
the student from his work, so that physical exercise may be considered, 
after all, as not far from normal in amount. 

On the other hand, the amount of field work in civil engineering 
and agriculture is necessarily somewhat low during any winter week. 
A few students in chemistry reported university work slightly less than 
normal owing to a change from qualitative to quantitative analysis, 
while a few other students in various courses reported an excess of uni- 
versity work due to preparation for tests or preliminary examinations 
in one or two studies. But such disturbances are slight and tend 
to counterbalance one another. 

Omission of Sunday.—The investigation may possibly be considered 
incomplete because it embraces but six days of the week.* Two reasons 
contributed to this. In the first place our object was merely to obtain 
the average daily time distribution of college students, and the daily 
routine of college work is maintained during the six week days only. 
Secondly, if Sunday were to be included, additional categories would 
have been necessary, and a separate tabulation of the week-day totals 
and of the Sunday items—all of which would entail labor quite out of 
proportion to the results achieved. 

Moreover, it is not difficult to see, in the light of remarks appended 
by numerous students, that Sunday would have an influence significant 
for us in one respect alone, viz., the time credited to outside study. 
It is unfortunate that no attempt was made to obtain quantitative 
estimate of this time. We might, perhaps, add some two hours to the 
weekly average for outside study (and university work).t 





others to fill out and return bona-fide statements of their negligence in these 
matters. 

* We are, for instance, in receipt of a lengthy letter from a student con- 
demning the investigation on that score. 

¢ But it is, of course, impossible to make any quantitative allowance for 
this increment in computing the average day from our returns, save by ob- 
taining a full record for Sunday and averaging for seven days, which was 
inadvisable for the reasons already cited. We can feel, at any rate, that this 
increment more than removes the discount for lack of representation from the 
unstudious. 
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Items Chosen.—As already explained, the original intent was to 
obtain statistics in regard to the five items cited in the president’s ad- 
dress, viz., work, meals, amusement, athletics and sleep. It seemed 
desirable, however, to obtain some further indication of the distribution 
of the time included under work. Hence the subdivisions—lectures 
(including recitations), laboratories, shop and field, and outside study 
—which are summarized in the tables as ‘ University work’ by the 
figures in parentheses following that item. The term ‘ physical exer- 
cise’ was chosen as being more comprehensive than ‘ athletics,’ and the 
‘unclassified’ category was added for obvious reasons. 

After the blanks had been distributed, but before they had been 
filled out, the writer’s attention was called to the desirability of ob- 
taining a record of the time devoted to work for self-support. Notice 
was accordingly given in the college papers that students who spent time 
in this way should record the amount as a separate item. Many ob- 
served this request; others, who did not, added explanatory remarks to 
their reports so that the writer was able to compute the time correctly 
and subtract it from the time assigned by them to physical exercise, 
unclassified or meals* as the case might be. On the supposition that 
some self-supporting students failed either to itemize this time or other- 
wise to indicate it, we may assume that the percentage of self-sup- 
porting students and the percentage of time allotted to self-support 
may be slightly too lew. 

Finally, in the light of our experience, we may mention three im- 
provements that might have been made in the list of items. 

In the first place, ‘shop and field’ did not prove of sufficient im- 
portance to justify the separate item, being only pertinent to students 
in engineering, agriculture and architecture (draughting), and the 
amount of field work in civil engineering and agriculture being at a 
minimum in the winter. All phases of university work other than 
class-room work might be conveniently indicated collectively under 
some such term as ‘ practicums.’ 

Secondly, many, especially freshmen in arts, hesitated to include 
recitations with lectures—a difficulty which had to be remedied by the 
writer in tabulation, but which might have been avoided by specific 
instruction. 

Thirdly, a number of important student activities are not easily 
placed under the present rubrics, and thus fell into the unclassified 
category. We refer to such things as musical club rehearsals, Y. M. 
C. A. meetings, work for the college papers, in class politics, upon 
fraternity business—time spent for various university organizations. 
Such activity is not strictly university work, but neither is it amuse- 
ment, nor physical exercise. An item should have been introduced 
to include this significant phase of student life. 








*In the case of those who waited upon table. 
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Fidelity of the Reports——There is no way to know whether the 
reports are truthful and reliable statements of the students’ activities 
save by the internal evidence of the reports themselves. Judged in 
this way and in the light of the general interest manifested in the 
matter at the time, the writer feels confident that a high degree of 
reliability can be attached to the 895 reports which were admitted to 
tabulation. 

Accuracy of the Reports.—About one third of the reports contained 
inaccuracies, chiefly errors in the addition of the totals, or, less often, 
errors in the number of hours recorded per diem—25 being a favorite 
amount! These errors obviously rendered it impossible to tabulate the 
reports with any accuracy, so that every one of the 895 reports had to 
be added anew—an operation requiring some 75 hours of solid work 
for two persons.* Obvious errors were corrected on the spot; many 
reports were returned to students for revision, but, in a few cases, 
where this was not feasible, minor errors were corrected by the writer 
in accordance with his own judgment. 

Averages and Variations.—For economy’s sake the mean variations 
have been omitted from the tables which follow, for, although they 
afford a concise index of the uniformity of the individual instances 
summarized in the average value, their computation would consume 


‘ more time than they are worth. In place of the mean variation we 


have recorded the two extremes of individual variation for each group, 
as ‘high’ and ‘ low,’ respectively, while the index of uniformity which 
would have been supplied by the mean variation is afforded by a com- 
parison of the average values for the same item in different groups and 
classes. Thus the high uniformity of the time registered for sleep 
is shown by comparing the final average for sleep, 7.90 hours daily, 
with the same average in the table by classes (8.00, 7.96, 7.77, 7.83) 
or in the table of courses (8.00, 7.86, 8.22, 7.75, 7.90, 7.91, 7.62, 7.76, 
7.95, 7.74, 8.02). Or, again, the relative uniformity of the results 
for the various groups and classes can be shown fairly well by com- 
puting what might be called the ‘ mean group-variation,’ both in terms 
of absolute hours and in percentage of the final average. Thus, when 
we compare the averages found for sleep for freshmen arts, sophomore 
arts, junior arts, senior arts, first year law, etc., through the 39 
primary groups, with the final average for all students taken collect- 
ively, we find (Table 5) a mean variation for these group averages 
of slightly less than three per cent., while that for meals is eight per 
cent., and so on. 
Tue Resutts. STATISTICAL. 

Explanation of the Tables.—With these apologies and explanations 

we are ready to examine the results themselves. 





* My thanks are due to my wife for her assistance in this laborious under- 
taking, and in the subsequent task of tabulation. 
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The reports were first classified into 39 sets, each set representing 
a single class within a single college, the electrical engineering being 
considered separately from the mechanical engineering students, and 
the sexes being treated separately within the College of Arts and 
Sciences. A miscellaneous group was introduced to comprehend the 
few graduate and special students who represented activities too hetero- 
geneous to form a typical set. 

In this series of tables there was indicated the average and the 
highest and the lowest weekly record of each class in each college, 
Only a single specimen (Table 1) is here printed—that of the civil 
engineering freshmen. The figures in parenthesis after ‘meals’ de- 
note the number of students who gave six hours or less, i. ¢., an hour 




















a day or less, to their meals, while similar figures after ‘ support’ 
denote the number of students therein represented. 
‘University work’ is the sum of the first four items. 
TABLE 1. 
Specimen of the first series. C. E. Freshmen. 43 cases. 

Topic. | Average. High. ‘eon 
ati acalicaciinccecadiiesteetinptadiditind 11.55 | 23,00 7.00 
Laboratories .......... 8.28 26.00 2.50 
Shop and field. 4.96 22.00 0.00 
| TTT RTT 26.27 44.50 | 10.00 
III TID suis codaceinonaianinnansaniinenes (51.06) | aseeee m= 
IITs citeniosantiinahennseneinnienenianenten 12.55 29.00 0.00 
ES ee 11.93 25.00 3.50 
| =r (12) 8.55 | 16.25 2.92 
i idhieininieshadaalidibisibbniaunniotioneninniseieined 48.11 | 57.50 34.00 
SiN cpnsienadtbensainoninnbadeiecvintonsesenines 6.71 21.50 0.00 
Support............ccecrrsocsrecsssssersssseeees a (12) 5.09 35.00 0.00 





The chief interest of the investigation attaches, however, to the sec- 
ond series of tables, which are derived from the first series by division by 
six (to reduce to a single day basis) and by combination in various 
ways. We thus are able to secure (1) a comparison of classes, (2) a 
comparison of courses, (3) a comparison of the sexes, and, finally, (4) 
the daily time of that hypothetical being, the average Cornell student.* 
Save in the last, the extremes of variation have been omitted in these 
derived tables. 

The division into ‘ courses’ corresponds, naturally, to the division 
of the university into colleges, viz., arts and sciences, law, medicine, 
veterinary medicine, agriculture, architecture, civil engineering and 
mechanical engineering. 

The College of Medicine in Ithaca has two classes (1st and 2d year) ; 
the Colleges of Law and Veterinary Medicine have each three classes, 
which are here treated as first year, junior and senior; all the other 
colleges have four years. 





* Hypothetical because, of course, the time would never correspond in 
actuality with that of any single student. 
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In comparing the classes, the women are included with the men, 
though their number is specified; in comparing the courses, they are 
separated from the men in the arts and sciences group only. 

The percentage of enrolled students actually represented is indi- 
cated in every instance. It ranges from 19 per cent. to 43 per cent. 

Comparison of the Classes.—As will be seen from Table 2 it is 
difficult, if not impracticable, to assert any general differences in the 
distribution of the daily time of freshmen, sophomores, juniors and 
seniors. The only generalization that is suggested is that freshmen 
and seniors give less time to university work than do sophomores and 
juniors. This statement is borne out by the table, and by inspection 
of the tables of the first series it may be discovered that the least work 
is done by freshmen or seniors in eight of nine courses; conversely, 
most work is done by sophomores or juniors in six of nine courses. 
The shorter time of freshmen is evidently due to the fact that pre- 
scribed work in certain professional courses calls for less laboratory 
and field work in the first, than in succeeding years. Thus the courses 
in which the hours of the freshmen class are shortest are law, veterinary 
medicine, civil, mechanical and electrical engineering. 


TABLE 2. 
Totals by classes, all courses.* Average Day. 














Year. | Freshmen. | Sophomores. Juniors. Seniors, | Specials and 
| Grads. 
Total number........... | 253 201 204 18 =| 36 
Number women........ | 21 18 12 2 «| 8 
Per cent. represented | a 37 43 43 — 
SS 1.95 | 2.25 2.19 | 2.50 | 1.71 
Laboratories.........++. | 138 | 1.81 1.62 1.79 | 2.90 
Shop and field ......... | 1.02 1.40 1.06 0.36 0.28 
Outside study........... | 434 | 3.69 4.42 4.38 | 4.01 
(University work)...; (8.69) | (9.15) (9.29) (9.03) | (8.90) 
Amusement.............. 2.17 2.34 2.26 2.28 1.89 
Physical exercise...... | 1.96 1.69 1.59 1.63 | 1.29 
Ce 1.49 1.36 1.34 | 1.41 1.44 
ee 8.00 7.96 7.77 7.83 8.02 
Unclassified............. 1.21 | 1.25 1.42 1.52 1.76 
Support ......ccccecceee | 0.48 0.25 | 033 | 030 | 0.70 





Comparison of the Courses—As shown in Table 3, the several 
colleges of the university may be arranged in the following order in 
terms of the average number of hours given in university work: medi- 
cine, veterinary medicine, mechanical and civil engineering, architect- 
ure, law, agriculture, arts. t 





* Includes all but 16 specials in agriculture (14 men and 2 women). 

¢ The special group is excluded in this discussion, being too heterogeneous 
to be classed as a graduate group. Its place would be between architecture and 
law. 

Electrical and mechanical engineering, if computed separately, are found 


VOL, Lxvu1.—35. 








POPULAR SCIENCE MONTHLY, 


TABLE 3. 
Totals by courses, all classes. Average Day. 















































' 2 ls | ¢ : . ie 
; 8 =: o 3 | & | 8 = > | Sane 
E f/il. |g 3/2/33) 8 | & \ogg 
3 ei/F iS) 3) e]2) aia) 4 lass 
= 2 rs > | &| B 3 3 | cz 
2 }<) <4] ° | # [Fo 
Total number.......... 1178 | 69 | 46 | 29 29 | 47 | 19 | 120 | 322 | 36 
Number: women...., 0 69 2 | 3 0 $ | 1 0 8 
Percent. represented) 40 | 25 | 19 | 35 34 | 35 | 30 | 39 | 34 | — 
Lectureds........csecereee | 2.46 | 2.52 | 2.52) 1.27| 1.85 | 1.67) 1.42 | 2.35 | 2.10) 1.71 
Laboratories ........... 1.24 | 0.88 | 0.04| 6.27| 4.44 | 2.46| 0.05| 1.50! 1.61 | 2:90 
Shop and field......... 0.09 | 0.00 | 0.00 | 0.00} 0.02 | 0.38 | 6.17 | 0.87 | 1.79 | 0.28 
Outside study......... 4.36 | 4.63 | 5.75 | 3.25 | 4.06 | 3.70! 1.67 | 4.62 | 3.94/ 4.01 
(University work )...| (8.15)| (8.03)| (8.31)| (10.79) |(10.37)| (8.21)| (9.31) (9.34) (9.44)| (8.90) 
Amusement............ | 2.61 | 2.21 | 2.50| 1.72 | 1.70 | 2.14| 2.12 | 2.17 | 2.18 | 1.89 
Physical exercise ....| 1.86 | 1.43 | 1.85 | 1.44] 1.43 | 1.67 | 1.64| 1.79 | 1.76 | 1.29 
i chnidenticsheimenies | 1.43 | 1.55 | 1.53 | 1.43 | 1.46 | 1.41 1:48 | 1.37 | 1.35 | 1.44 
 icteasctiinaiotedl | 8.00 | 7.86 | 8.22] 7.75] 7.90 | 7.91 | 7.62 | 7.76 | 7.88 | 8.02 
Uncelassified............ | 1.48 | 2.78 | 1.07} 0.69 | 0.63 | 1.43 | 1.28 | 1.03 | 1.22 | 1.76 
a ciaigtiettiad | 0.47 | 0.14 | 0.52 | 0.18 | 0.51 | 1.23 | 0.55 | 0.54 | 0.17 | 0.70 
Number support...... | 33 3 9 | 3 7 15 | 3 | 4 | 2 | 9 
Per cent. support...... 19.1 4.3 | 19.5 | 10.3 | 24.1 | 31.91 15.9 | 200) 6.5 25.0 





It will readily be seen that the high averages of 10.79 and 10.37 
hours accredited to medicine* and veterinary medicine, respectively, 
are due to the large amount of laboratory work required by these 
courses. Medicine has, in fact, the smallest number of lecture hours 
and the smallest time given to outside study. In a similar way the 
one hour excess of architecture and the courses in engineering over 
law and arts is easily traced to the large amount of time expended in 
draughting, shop, laboratory and field work of various kinds. 

These figures raise the interesting question as to whether we can 
assert that the students in professional courses work harder as well 
as longer than those in arts. It seems to me manifestly impossible 
to get behind the figures and answer the question positively by assign- 
ing any qualitative value to time spent in ‘ practicums’ as versus lec- 
tures. At any rate, it woull be unfair to manipulate the figures in 
accordance with the correlation generally observed in this and other 
universities that two and a half hours laboratory, or three hours shop 
or draughting, work are equivalent for university credit to one hour of 
lecture or recitation. If this relation is based upon the assumption 
that the lecture-course student spends from one and a half to two 





to be almost identical. Since the work required is identical during the first 
two years and closely comparable in the last two, we have an additional con- 
firmation of the value that may be placed upon the results as truly repre- 
sentative. 

*It must be borne in mind here that we are comparing a two-year with 
three- and four-year courses, though there is every reason to suppose that the 
same tempo is observed in the two years of the medical course taken at New 


York City. 
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hours in outside study as a preparation for each hour of lecture or reci- 
tation work, the relation is evidently unfair, because the laboratory 
student, in most cases, is obliged to put preparation or outside study 
time in some form or other upon the work which he has been doing 
in the practicum. And this will be seen to be true even though, as 
our figures indicate, the average lecture course student spends more 
than one and a half hours outside study for each hour of lectures. 
Thus, if we take the women in arts, who have a small amount of labo- 
ratory work, we find 2.52 hours lectures accompanied by 4.63 hours 
outside study, or, if we take students in law, whose laboratory hours 
are practically ntl, 2.52 hours lectures are accompanied by 5.75 hours 
outside study. If we may assume, then, between lectures and outside 
study, a*general relation of one to two, we should expect students in 
medicine to accompany 1.27 hours lectures with 2.54 hours outside 
study, whereas their actual time as reported is 3.25 hours. Similarly, 
veterinary medicine reports 4.06, instead of 3.70 calculated, hours of 
outside study. Either these students have lectures which are more 
difficult to prepare for than are those of other students, or their labo- 
ratory work demands time outside the laboratory. The latter is pre- 
sumably the case. It seems, therefore, fairly evident that in so far 
as our reports are truly representative, students in the two medical 
colleges work both longer and harder than students in other courses 
in the university. 

It is very doubtful whether we can make such an assertion in the 
case of the students in the various branches of engineering. In the 
first place, such a discrepancy as that just discussed is not observable. 
The ratio of outside study to lectures is very close to the two-to-one 
ratio shown in arts and law. Hence we may suppose that shop and 
field work require very little outside study and that the laboratory 
work has been more equably adjusted than in the medical courses. In 
the second place, field work in engineering, and probably shop work, 
too, demand less persistent attentive work than laboratory and lecture 
work in general. The various forms of surveying, for instance, con- 
sume much time, but it is seldom that all the members of a surveying 
section are actively and continuously employed. We shall, therefore, 
be inclined to think that most engineering students expend more time, 
but not necessarily more energy, than students in law or arts. Yet the 
actual discrepancy in the time of these three groups of courses—arts 
and law, the engineering courses and the medical courses—is consider- 
able; students in the last named courses working two hours, and 
students in architecture and engineering, one hour, more per diem than 
students in arts, law or agriculture.* 





*Very possibly the time given in agriculture would be higher in the 
warmer months of the year. 
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The one or two hours time gained by the arts student over his mate 
in the other courses is expended largely, as might be expected, in 
amusement, physical exercises and unclassified pursuits, as the hours 
for meals and sleep are fairly constant, though law and arts do exceed 
other courses slightly even in this respect. It is perhaps not without 
significance that students in the two medical colleges have the least 
amount of time that can not be classified, whereas, of all the courses, 
arts and law give the longest time to amusement, the longest time to 
physical exercise, the longest time to sleep, and arts the longest time 
to miscellaneous activities. 

On the other hand, the average student in agriculture, who has a 
relatively short period of university work—less, in fact, than law— 
devotes the time thus gained very largely to work for self-support, 
giving from 0.68 to 1.18 hours more time daily to this sort of work 
than the students of other courses. 

Comparison of the Sexes.—Of special interest is the comparison 
of the daily time of the sexes in a coeducational institution. 

In examining Table 4 we must remember that a large majority of 
the women (69/86) and but relatively few of the men (178/809) are 
arts students. Hence it is not surprising that the men exceed in the 


TABLE 4, 
Totals by sexes, all students. Average Day. 











Men Wonen 
Number. oe $$ | 

Per Cent. Represented. 809 | 86 

34 24 
Ee eee 2.16 2.34 
I iscsnssnaniscdienbiebestnepibaeenn 1.73 1.29 
Nh __ ee eoerreere 1.03 0.06 
ALTAR 4.17 4.39 
ES * nee (9.09) (8.08) 
SS ET 2.25 2.17 
Ne re 1.75 1.42 
in tala csccstnenduesieioniaied (215) 1.39 | (5) 1.55 
cick thiiiiindopahcitiiltaioseoiinnied 7.90 7.86 
| ” er 1.21 2.72 
Ee (121) 0.41 (5) 0.20 





time spent in laboratory, shop and field work, the excess here more 
than counteracting the slightly greater time spent by women in lectures 
and ‘outside study,’* so that the average man spends an hour a day 
more at university work than the average woman. 

Now, to make the comparison entirely fair, let us contrast the men 
in arts with the women in arts (where they are mainly to be found). 
We discover, however (Table 3), that the conditions are practically 
the same even here, though the differences are less exaggerated. Men 





* But if we assume, as seems highly probable, that more men than women 
study on Sunday, we may suppose that the total time per week given to out- 
side study is as great, if not greater, for men than for women. 
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exceed women in time spent in laboratories; women exceed men in 
time spent in lectures and outside study (with the reservation as 
to Sunday study just noted). Even so, the men in the College of Arts 
and Sciences, who give less time to university work than the men of 
any other college, give more time than the women of the college. In 
other words, the women at Cornell give the least time of any group 
to university work. Those who fear lest women are overdoing in 
their attempt to work with men in a coeducational institution may 
find some comfort in these figures. 

With regard to the remaining items, we find that, whether we com- 
pare the women in arts with the men in arts or the women with the 
men in the university at large, women spend less time than men in 
amusement, in physical exercise, in sleep and in self support, but 
spend more time at meals and over an hour a day more in the miscel- 
laneous activities recorded as unclassified. 

Our general result, then, is that women give less time than men to 
university work, to amusement, to physical exercise, to sleep and to 
self-support; they give more time to meals and unclassified pursuits. 

The Final Average.—In Table 5 will be found the final average- 
day of all students taken collectively. For the purpose of discussing 
the relative uniformity of the figures for the various items this average 
is supplemented by two further groups of figures. The last two 
columns indicate the extreme individual variations found in the entire 
student body (reduced to a 24-hour basis). The second and third 
columns express what we have ventured to term the ‘mean group 
variation.’ This was computed by comparing the average of each of 
the 39 groups comprised in the first series of tables with the final 
average of the present table. Thus the averages for the four classes 
in arts, the three classes in law, etc., vary from the final average by 
a mean of three quarters of an hour in absolute time (second column), 
which is equivalent approximately to a variation of 21 per cent. (third 
column). 

Let us first consider the relation of the final average to the amounts 
recommended by the authorities mentioned in our introduction, and 
then take up the various items for further consideration in the light of 
the variations and extremes. 

By a curious chance, the period of university work for the average 
Cornell student is exactly nine hours, or precisely the time advocated 
by President Eliot. Even if we add the time given to self-support 
(0.39) the time given to work (in the wider use of the term) is not 
materially modified. Only if all the unclassified time is assumed to 
be of the general nature of work—an assumption entirely unwarranted 
—can we obtain anything like the eleven hours advocated by President 
Schurman. - 
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TABLE 5. 
Final totals, all students. 895 cases (33 per cent.). 















































Mean Group Variation. Extreme Individual Variation, 
Topic. Average. wah SGA antiage ee % 
Absolute. Rel.(Per Cent.). Highest. Lowest, 
Lecte res ...00cccc00e 2.17 0.45 21 4.00 0.00 
Laboratories........ 1.70 1.14 67 9.50 0.00 
Shop and field.....| 0.94 1.31 139 10.33 0.00 
Outside study...... 4.19 0.82 20 12.67 0.00 
(Univ. work)......} (9.00) (0.88) (10) —_ —— 
Amusement......... 2.23 0.25 12 6.87 0.00 
Physical exercise 1.72 0.31 18 5.50 0.00 
TD 1.40 0.11 8 3.50 0.47 
Sleep........ euieinneenia 7.90 0.21 3 10.00 5.50 
Unclassified ........ 1.36 0.44 32 7.43 0.00 
a 0.39 0.31 81 7.33 0.00 








It is evident that eleven hours is much more than the time given 
to work by the average student, and in my opinion, much higher than 
can be expected. For, judging from what I know of the conditions 
in other universities, especially in the east, I believe that Cornell stu- 
dents devote more serious and longer attention to their studies than 
the students of most institutions of learning, and I should certainly 
be surprised if further investigations of this sort should reveal institu- 
tions of a comparable type whose students average more than nine 
hours daily in university work. 

Comparing our results still further with the hours recommended, 
it will be seen that the eight hour period uniformly thought desirable 
for sleep is very closely approximated. 

The time given by the average student to amusement, however, is 
about a quarter of an hour longer than that suggested by President 
Eliot and an hour and a quarter longer than that suggested by Presi- 
dent Schurman. This may be due in part to the fact that our term 
‘amusement’ includes letter writing and general reading not directly 
connected with university work—both items that might possibly be 
regarded as ‘work’ in President Schurman’s use of the term. On 
the other hand, the discrepancy is not uniformly present, for we maj 
note, by reference to Table 3, that less than two hours of amusement 
is indicated for students in the medical colleges and for the group of 
graduate and special students. 

In contrast to amusement, the time given by the average student 
to all forms of physical exercise, including military drill, walking, 
skating, gymnasium, out-door games and athletics is less than that 
recommended. This is true of every course, of every class and of 
both sexes. 

Precisely the same thing may be said of meals, the period being 
uniformly less than that assigned—about half an hour less than the 
figures of President Schurman and an hour and a half less than those 
of President Eliot. We shall return to this point in a moment. 
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Let us next turn to the variations and extremes as related to the 
final average. The variations here expressed are necessarily some- 
what high and should not be confounded with mean variations of in- 
dividual cases, because they represent merely the variations of averages 
of groups, each one of which stands for a particular set of conditions 
and thus tends to exaggerate some one or more items at the expense 
of the rest. Under these conditions we should expect just what the 
table shows—that the hours for sleep and meals, which are little 
affected by course or class, are the most constant, the variation being 
but 3 per cent. for sleep and 8 per cent. for meals. In the case of uni- 
versity work, we may note that there is considerable variation in the 
distribution of the type of work, e. g., 67 per cent. for laboratories, 139 
per cent. for shop and field, but that the final outcome is fairly con- 
stant, being slightly under 10 per cent. variation. 

When we glance at the individual extremes many of the figures 
are surprising. Thus, while we know that many students give no time 
to laboratory or shop work or to self-support, we should scarcely antici- 
pate that there are students who give no time (at least for this week) 
to outside study, and others who have no lectures or recitations. It 
is equally unexpected to find that some students give more time by an 
hour or more a day to a single phase of work, like laboratory or shop 
work, than the average student gives to all phases of university work 
combined. The highest lecture time is that, of course, of a student 
who is attending as an auditor several courses in which he is not 
registered. With regard to amusement, the chief interest lies in the 
fact that four students, two in medicine, a freshman in civil engineer- 
ing and a junior in electrical engineering—report no time for amuse- 
ment, while periods aggregating only an hour a week, i. e., about ten 
minutes a day, are reported by several others. Similarly, we find six 
students who gave no time at all to any form of physical exercise, not- 
withstanding the temptations of fine skating. 

But it is with regard to meals that the extremes are most interest- 
ing. We have already noted that the average time is considerably 
below the time allotted. One student, a freshman in engineering, 
reports three and a half hours daily for meals; a sophomore in civil 
engineering reports 3.22 hours, and four students report three 
hours each. In other words, only siz (less than seven tenths of one 
per cent.) give the time to meals recommended by President Eliot. 
But it is equally true that but few students give even the two hours 
recommended by President Schurman. Indeed, no group or class of 
students, women excluded, average even an hour and a half daily for 
meals, while the women students average but 1.55 hours. 

This is the feature of the president’s speech which, next to his 
advocacy of eleven hours for work, appears to have aroused the most 








552 POPULAR SCIENCE MONTHLY. 


comment on the part of the student body. Thus, a freshman in agri- 
culture adds to his report: “It may not be out of place to remark 
that, if President Schurman went to a Huestis Street boarding-house, 
he would not require two hours for meals.” 
' So, as a matter of interest, a record was made of all the individual 
students who give six hours or less weekly to meals. As summarized 
in Table 4, 215 men and 5 women, or 24.6 per cent. of the students who 
answered our inquiry, ge but 20 minutes or less to each meal. When 
it is remembered that most of the students eat in boarding-houses where 
more or less time is lost by the slowness of the service, some idea is 
afforded of the unwarrantable haste with which students eat.* 

Furthermore, numerous students report 45 minutes, others 40, 35 
or 30 minutes; last of all, a junior in architecture gives 26 minutes 
daily to his meals. Certainly we should welcome any influence which 
could make the student’s dining-table more attractive as a place for 
leisurely eating and beneficial conversation. f 

The time given to sleep is very uniform, with the variations wider 
below than above; the longest sleepers are two young men, a senior in 
law and a junior in mechanical engineering, who demand ten hours 
daily, while one student reports but six hours; two, five and two thirds 
hours; and one, a freshman in agriculture, only five and a half hours, 
daily. { 

The unclassified time is regularly higher in women’s than in men’s 
reports, while the extreme of 7.43 hours daily not otherwise accounted 





* Doubtless many of these 220 students prepare their own breakfast, and 
make a very simple fare of fruit, cereals and milk. If ten minutes sufficed 
for this, they might spend 25 minutes each upon the two remaining meals at 
some boarding-house. 

+ The trouble may lie in part in the fact that the atmosphere of the typical 
college boarding-house is one of haste: the table service, and even some share 
of the preparation of food and the resetting of tables and washing of dishes, 
falls to student waiters who must hurry their fellows to save time enough for 
their own meals. And, at Cornell, this haste is augmented by the prevalence 
of ‘eight o’clocks,’ and by the restriction of the noon interval, in many cases, 
to the single hour between one and two, and, still further, by the fact that 
nearly all the students board off the campus and must take practically a mile 
walk for their lunch. Some confirmation of this opinion may be seen in the 
higher average for meal hours of the women who board in commons on the 
campus. 

But the trouble lies even more, in my opinion, in the fact that the average 
student has never been ‘educated’ to a proper recognition of the possibilities 
of the dinner-table as a place for general conversation, for the exchange of views, 
for the leisurely discussion of college news and of the events of the day in 
the world outside. The ‘talk while you eat’ habit should replace the ‘ bolt and 
run’ habit. 

t This young man rises every morning at four o’clock, and works seven 
hours every day for his support. 
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for is found in the report of a young lady in sophomore arts. Very 
many men, on the other hand, especially those in the medical and 
engineering courses, were able to account for all their time under the 
rubrics we employed. 

As already explained, the time assigned to self-support may be 
somewhat understated, because of the lack of the item in the original 
blank. We know, however, that at least 121 men and 5 women, or 14 
per cent. of the students here figured, work for their support. In the 
extreme case, a special student in agriculture, seven hours and twenty 
minutes daily are devoted to earning a livelihood, while a freshman in 
the same course, as previously cited, devotes seven hours similarly. 

In Table 3 we have incorporated figures to show the absolute and 
relative distribution of the cases of work for self-support. It appears 
that not only is it the average student in agriculture that devotes the 
most time to support, but also that a greater percentage of such students 
(about one in three) are so engaged. The lowest percentage, 2.9, is 
that of mechanical engineering (apart from electrical engineering), 
which is even lower than that of the women in arts. Or, if we com- 
bine mechanical and electrical engineering, we observe that only 6.5 
per cent. of Sibley College students work for their livelihood, as 


_ against 19.1 per cent. in arts, 19.5 per cent. in law, 20 per cent. in 


civil engineering, and 17.2 per cent. in the two medical colleges (by 
combination). This relation seems significant enough to demand at- 
tention. In the opinion of a Sibley College professor, it is to be ex- 
plained on the ground that a larger proportion of Sibley than of other 
students are the sons of wealthy or well-to-do parents. If the ex- 
planation be correct, it is of interest as showing the increasing tendency 
of those who are identified with large business interests to give their 
sons a ‘ professional’ rather than a ‘ liberal culture’ training. 


SUMMARY. 


On the basis of returns from about one third of the student-body, 
and subject to the limitations which have been discussed at length 
above, the following propositions may be laid down in regard to the 
daily distribution of the time of Cornell students: 

1. Freshmen and seniors give slightly less time to university work 
than do sophomores and juniors. 

2. The average length of time given to university work is greatest 
in the colleges of medicine, and progressively less in those of engi- 
neering, architecture, law, agriculture and arts—the extremes varying 
from 10.79 to 8.03 hours daily. Though these differences are largely 
due to the varying amounts of laboratory, shop and field work required, 
the courses in medicine still seem to demand not only longer, but 
also harder work than others. 
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3. Students in arts and law exceed those in the other colleges in 
amusement, physical exercise and sleep. Students in agriculture ex- 
ceed those in other colleges in the number devoting time to self-sup- 
port, and in the amount of time thus spent. 

4. Both in the university at large and within the College of Arts 
and Sciences, men give more time to university work than do women, 
whose time is the lowest of any group. Furthermore, women devote 
less time than men to amusement, physical exercise, sleep and self- 
support, but more time to meals and over an hour a day more to the 
miscellaneous activities recorded as unclassified. 

5. Taking the university at large, the average student devotes just 
nine hours daily to university work, which are distributed as follows: 
lectures and recitations, 2.17; laboratories, 1.70; shop and field work, 
0.94; outside study, 4.19. The average student sleeps 7.90 hours, de- 
votes 2.23 hours to amusement, 1.72 to physical exercise, 1.40 to meals, 
0.39 to self-support, and 1.36 hours to unclassified activities. Of 
these amounts, that given to university work is less than that recom- 
‘ mended by President Schurman, precisely that recommended by Presi- 
dent Eliot, and more than that recommended by Dean Burton; that 
given to sleep closely approximates the eight hours generally cited; 
while that given to amusement is longer, and that given to physical 
exercise and to meals, particularly the latter, is shorter than that 
recommended by any of the educators quoted. 

6. Some 14 per cent. of the students give some time to occupations 
that assist them financially. 

In conclusion, the writer suggests that similar investigations, under- 
taken with the modifications and precautions which this study has shown 
to be advisable, would afford an interesting basis for the comparison 
of student activities in various institutions of learning.* 





* Since this article was prepared for publication, a similar study has been 
reported from Harvard University, but it has not been possible to incorporate 
a comparison of results here. According to newspaper comments, the average 
time given to university work was much less than that found at Cornell. 
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GREEK IDEAS OF VULCANISM. 


By Dr. CHARLES R. EASTMAN, 


HARVARD UNIVERSITY. 


‘7 REEK philosophy was born,’ as has been aptly remarked, ‘on 

(+ that day when some thinker tried to find a rational explanation 
of the universe.’ Tradition awards the honor of this initiative to 
Thales of Miletus, who lived in the beginning of the sixth century, B.c. 
Meager and unsatisfactory as is our knowledge of this early pioneer, 
his place is none the less honored and secure in the ‘history of natural 
philosophy. According to common report he was well versed in the 
astronomical lore of the Chaldeans, predicted eclipses, investigated 
meteorological phenomena, sought to explain the causes of earthquakes, 
and attained to the truly sublime height of conceiving that all existing 
things had a common origin, and that water was the primordial matter 
of the universe. 

In the teachings of Thales and his followers we discover not only 
germs of suggestion destined to become extremely fruitful in biological 
science, but also the first serious attempts at geological speculation 
during classical antiquity. Previous to the sixth century B.c., neither 
the Hellenic, Egyptian nor Oriental mind seems to have advanced be- 
yond intellectual childhood in proposing to itself a rational explana- 
tion of nature. The ancient feeling for nature amongst the Greeks, 
as revealed in literature, was decidedly prosaic and practical; only by 
slow degrees did they come to the idea of nature as a single power or 
being, more or less personified, and possessing the attributes of beauty 
and conscious intelligence. With the earlier deistic interpretation of 
nature, with the numerous legends and ‘observation myths’ of an- 
tiquity, and with the invocation of supernatural agencies by way of 
explaining vulcanism, we are not now especially concerned. Merely 
be it noted in passing that the localization of geological myths, such as 
that of the Chimera, the Deucalion deluge, the fall of Hephestus upon 
Lemnos together with his various subterranean forges, and also signifi- 
cant place-names like Rhegium, Tempe, Pireus, Kaimeni, Katakekau- 
mene (‘ Burnt Country ’), ete., frequently attests the occurrence of geo- 
logical events which were afterwards forgotten.* 

Volcanoes themselves did not at first engage the attention of Ionian 
philosophers, for reasons easily understood. In the first place, the 
eruptions known to have taken place in the Greek Archipelago occurred 








*It has been suggested with much plausibility that all the traditions of 
certain islands in the Mediterranean having at some time or other shifted their 
positions, and at length become stationary, originated in the great change pro- 
duced in their form by earthquakes and submarine eruptions, of which there 
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either at the very dawn of Hellenic culture, or during its wane. See- 
ondly, the mainland on either side of the Aigean being free from 
voleanic action, knowledge of this form of energy was dependent upon 
the reports of travelers who had visited Etna or Argus; and our sole 
reason for supposing that either of these centers was in eruption dur- 
ing the early historical period is based upon their persistent association 
with Typhon myths. As for the first tremendous convulsion which 
overwhelmed Thera (Santorin), this happened so long anterior to 
documentary history that not the least vestige of a tradition has sur- 
vived. The next fiery outbreak did not occur until about two hundred 
years before our era, and that of Methona only about a century earlier. 
Hence, until considerably after the time of Aristotle, the opportunity 
for studying active volcanoes, either near at hand or in distant regions, 
was extremely limited. 

On the other hand, secondary manifestations of vulcanism were 
everywhere abundant. The extraordinary prevalence and violence of 
earthquakes throughout the ancient world, their effect upon the popular 
mind, and the extent to which even historical events were influenced 
by them, are facts too well known to require comment. Frequent 
references in literature to mud volcanoes, solfataras, fumaroles, sul- 
phur springs and allied phenomena reveal a lively curiosity in these 
matters, and a growing tendency to associate them with volcanic action. 
Attention early became attracted to the numerous jets of mephitic 
vapor in western Phrygia, their fancied connection with the infernal 
regions giving rise to such names as Charonia and Plutonia. The 
Plutonium of Hierapolis was particularly famous, and so too were the 
hot springs in various parts of Greece, as at Thermopyle, and in 
the north of Eubcea. All these occurrences were associated in the 
olden time with Heracles in his character of fire-god; and owing to 
constant succession of earthquake shocks in the Peloponnese, that dis- 
trict became the focus of the worship of Poseidon, the ‘ earth-shaker.’ 
Gradually a mythological interpretation of these phenomena gave place 
to a philosophical, crude at first, but elaborated little by little, until 
finally ideas were developed which have become the heritage of modern 
science. 

It will repay us to trace the development of some of these ideas, 
though in view of the thoroughness with which this has already been 
done by Sudhaus in his scientific commentaries on ‘ Aitna’ (Leipzig, 
1898), we need not attempt here more than a cursory retrospect. After 
Thales, who regarded earthquakes as universal disturbances produced 





have been many modern examples in the new islands raised in the time of 
history. When the series of convulsions ended, the island was said to become 
fixed. Of. Lyell, ‘Principles of Geology,’ Vol. I., Chapter 1, and Emerson’s 
vice-presidential address on ‘ Geological Myths,’ Proc. Amer. Assoc, Adv. Sci., 
1897. Abundant references to the literature will be found in the first part 
of Max Mayer’s ‘Die Giganten und Titanen in der antiken Sage und Kunst’ 
(Berlin, 1887). 
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by movements of the underlying support of the earth’s crust, the next 
to expound their origin was Anaximander, always supposing that the 
disciple of Thales has not been confused with some later writer in the 
following passage from Ammianus (xvii. 7, 12) : 

Anaximander says that the earth when burnt up by excessive heat and 
drought, and also after excessive rains, opens larger fissures than usual, which 
the upper air penetrates with great force and in excessive quantities, and the 
earth, shaken by the furious blasts which enter those fissures, is disturbed to 
its very foundations; for which reason these fearful events occur either during 
periods of dryness, or else after unusually severe rainstorms. And for this 
reason the ancient poets and theologians gave Neptune the name of Earth- 
shaker, since he presided over the moist element. 


Neither Anaximander, Archelaus nor Xanthus is mentioned by 
Aristotle in connection with earthquakes or volcanoes, although their 
opinions have been preserved by other writers. Briefly, the two leading 
theories before Aristotle’s time to account for seismic movements were 
these: The first, which is attributed to Anaximines, referred them to 
fractures in the earth’s crust which were produced by its passing 
through a process of drying, after having been previously saturated 
with moisture. The other was that of Anaxagoras, who believed that 
they were caused by the fiery elements of the ether, as well as by con- 
fined masses of water, which had penetrated into the interior of the 
earth, and were struggling to escape thence. In a modified form of 
the same theory, Democritus and Archelaus attached special significance 
to confined air as a cause of earthquakes, and this agency was still 
further insisted upon by Aristotle. 

It will be noted that both of these theories contain potential germs 
of suggestion. That of Anaximines, according to which the crust caves 
in, owing to the splitting of underlying rocks after periods of extreme 
dryness, foreshadows the modern contraction hypothesis. Excluding, 
as this view does, the idea of any connection between seismic and vol- 
canic disturbances, the later theory of Anaxagoras directly favors it; 
and in the hands of the great Stagyrite this connection became the 
leading feature in the discussion of the question. According to 
Aristotle, both forms of subterranean disturbances were due to the 
action of winds (or gases, as we should probably say) which were con- 
fined beneath the earth’s surface and were endeavoring to find a vent. 
The element of fire which appears in volcanic eruptions was explained 
at the result of vapors becoming rarefied and thereupon igniting. Im- 
perfect as this theory may seem, it subsequently met with general ac- 
ceptance and afterslumbering for many centuries, was revived by 
Cecco d’Ascoli, contemporary of Dante, when Italy again caught the 
reflection of Greek learning. Posidonius, Strabo, Ovid, Pliny, and the 
unknown author of ‘ Aitna’ whom some have sought to identify with 
Lucilius junior, all were influenced by Aristotle’s view. Ovid, for 
instance, in his description of the upheaval of the promontory of 
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Methana* in the Argolis peninsula, which happened about the year 
282 B.c., likens the process to the inflation of a bladder: “ The earth,” 
he says, “ became distended by the force of impregnated vapor like a 
bladder filled with air, or like the skin of a goat.” A like influence is 
betrayed also in the beautiful poem of Lucretius, where the following 
explanation is offered (VI., 639-702) : “ Aidtna emits its flames in this 
way: caverns of rock run under it, full of wind which heats first 
itself and then the rocks with which it comes in contact, and then 
bursts out with flame, ashes, smoke and huge stones. Again, caverns 
reach from the sea to the mountain; through these pass from the sea 
both water and wind mixed; this wind and water force up flame and 
rocks and clouds of sand.” 

By more careful observation of these occurrences it was further 
established that volcanoes served as a vent in consequence of which the 
frequency and violence of earthquake shocks were diminished. Thus, 
Strabo remarks that the destructive shocks to which the island of 
Eubcea was subject, ceased when an eruption took place in the plain 
of Lelanto, near the city of Chalcis.t{ Again, he explains the cessation 
in Southern Italy of any such convulsions as were supposed to have 
separated Sicily from the mainland by the formation in that region 
of cones of eruption, like those of the Lipari Islands.{ Elsewhere he 
uses the term of ‘ breathing holes’ in reference to such cones. That 
he had a clear understanding of this feature is evident from the follow- 
ing passage: 

But now these mouths being opened, through which the fire is drawn up, 
and the ardent masses and water poured out, they say that the land in the 
neighborhood of the Straits of Sicily rarely suffers from the effects of earth- 
quakes; but formerly all the passages to the surface being blocked up, the fire 
which was smouldering beneath the earth, together with the vapor, occasioned 
terrible earthquakes, and the regions being disturbed by the force of the pent-up 
winds, sometimes gave way, and being rent, received the sea, which flowed in 
from either side; and thus were formed both this strait and the sea which sur- 
rounds the other islands in the neighborhood. 

Notwithstanding our indebtedness to Strabo for many interesting 
details concerning Etna and other volcanic districts, to say nothing of 
his luminous remarks on the elevation and subsidence of land-masses, 
he does not seem to have advanced any original explanations of physical 
phenomena, but merely to have re-echoed those of his predecessors, fore- 
most of whom were Aristotle and Posidonius. Indeed, it is no exagger- 
ation to say that nearly all of Strabo’s physiographic ideas were in- 
spired directly by these marvelously keen investigators.* The in- 

* Metam., XV., 296-306. Pliny (‘ Nat. Hist.,’ II., 192) also gives his ad- 
herence to the same view. 

+ Strabo, VI., 1, 6. 

t Ibid., L., 3, 16. 

* Compare, for instance, the estimates given by M. Dubois, in his ‘ Examen 
de la Géographie de Strabon’ (Paris, 1891), and S. Sudhaus, in his interesting 
essay on ‘ Ztna’ (Leipzig, 1901). 
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fluence of Posidonius, certainly one of the most intelligent travelers 
of antiquity, upon writers in all departments of science is particularly 
marked. Strabo has preserved for us his observations in connection 
with Etna eruptions, with the elevation of volcanic islands, with earth- 
quakes which happened in Phoenicia, and with a great variety of phe- 
nomena, sometimes in considerable detail, and in terms which agree 
closely with those of modern experience. The following graphic de- 
scription of the formation of a new volcanic orifice amongst the Lipari 
Islands may suffice for an example: 

Posidonius says, that at a time so recent as to be almost within his recol- 
lection, about the summer solstice and at break of day, between Hiera and 
Euonymus, the sea was observed to rise suddenly to an extraordinary height, 
and to abide some time raised in a compact mass and then to subside. Some 
ventured to approach that part in their ships; they observed the fish dead and 
carried by the current, but being distressed by the heat and foul smell, were 
compelled to turn back. One of the boats which had approached nearest lost 
some of her crew, and was scarcely able to reach Lipari with the rest, the men 
being stricken like epileptic persons, at one time fainting and giddy, and at 
another returning to their senses. Several days afterwards a mud or clay 
was observed rising in the sea, and at many points the flames issued, with 
exhalations and smoke; after a time the scum congealed and assumed the ap- 
pearance of millstone.* 


Accounts of the upheaval and disappearance of volcanic islands in 
. the Mediterranean are by no means rare in classic literature, probably 
the best known example being that already alluded to in connection 
with Thera in the year 197 B.c. On this occasion, a number of reports 
tell us, flames rose from the water for four days between Thera and the 
neighboring Therasia, so that the whole sea boiled and blazed; and 
little by little’an island was ejected, being lifted as it were by me- 
chanical force, and composed of volcanic rock extending over an area 
of twelve stadia in circumference. It is now generally admitted that 
the Santorin group is the basal wreck of a very large and ancient vol- 
canic mountain, the eruptive history of which is comparatively well 
known. Prior to the sharp outbreak which occurred in 1866, memo- 
rable in geological annals, it was supposed that the eruption of 197 
B.C. was the earliest which can be associated with the period of its 
human occupancy. Shortly after the last outbreak, however, relics 
of an ancient civilization were discovered in the islands of Thera and 
Therasia, buried beneath a layer of pumice-stone and other volcanic 
débris. As to the period of culture indicated by these remains, archeol- 
ogists are agreed in referring them to the Proto-Mycenzan, which is 
supposed to antedate our present era by at least 2,000 years. 

Eloquent testimony exists in classic literature that men were pro- 
foundly impressed even in earliest times by the class of phenomena 
typified by Thera and the mythical Atlantis. From the rise and dis- 





* Strabo,-VI., 2, 11. Compare also the similar accounts given by Pliny 
(‘ Nat. Hist.,’ II., 19) and Aristotle (‘ Meteor.,’ II., 8, 19). 
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appearance of islands, sometimes in connection with vulcanism, some- 
times as the result of other causes, thinkers were led to conceive the 
possibility of large land-masses, or even continents, undergoing eleva- 
tion and subsidence. Areas were known which the sea had invaded, 
and other tracts were pointed out where submergence was plainly indi- 
cated. Thus Xenophanes, in the sixth century B.c., and after him 
Xanthus, Eratosthenes, Herodotus and others, not only entertained the 
idea of continental subsidence, but interpreted fossil remains of marine 
animals as evidence of former submergence. When we come to Aris- 
totle, Posidonius and Strabo, we find that their opinions concerning 
oscillations of the sea-level and other progressive changes of the earth’s 
surface are worthy of modern geologists. This phase of the subject 
has been so ably treated by Lyell in his ‘ Principles of Geology,’ by 
Lasaulx, in his ‘ Geology of the Greeks and Romans,’ and more recent 
writers, that it must be more or less familiar to all. That which is 
important to remember, however, is that local manifestations of vul- 
canism, dispersed over a wide region, and isolated examples of in- 
constancy of the sea-level, should have been viewed from the uniformi- 
tarian standpoint at a period so far antedating our own, should have 
been reduced to a general system, and should have led to the framing 
of hypotheses to account for them which have a singularly modern 
aspect. One can not but marvel that some of the most difficult prob- 
lems in geology were solved by rational methods, and in the main 
accurately, by those ardent questioners of nature who often seem to 
have grasped intuitively that which has cost the rest of the world cen- 
turies of patient effort to rediscover. 

The limits assigned to the present article do not permit us to ex- 
amine Roman contributions to the study of vulcanism, interesting as 
such an inquiry would be. Nor have we attempted in this sketch to 
enumerate all of the lesser luminaries of Greek science who assisted, 
either by accumulation of facts, or by cleverness in putting them to- 
gether, toward a fuller understanding of important principles of 
geology. Archelaus, Diogenes of Apollonia, Metrodorus of Chios, au- 
thor of a famous ‘ Treatise on Nature,’ Empedocles, whom a character- 
istic but probably apochryphal narrative reputes to have perished in 
Etna’s crater,—these and various others have been passed over in 
silence. Enough has been said, however, to indicate the general trend 
of investigation and some of its fruitful conclusions. This brief 
sketch will have succeeded in its purpose if any shall become interested 
to pursue the subject independently in its details. Such retrospect has 
not only a broadening value, but is well-nigh incumbent upon all. who 
would escape the fate against which Goethe so energetically warns us: 


Wer nicht von dreitausend Jahren 
Sich weiss Rechenschaft zu geben, 
Bleibt im Dunkeln, unerfahren, 

Mag von Tag zu Tage leben. 
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WESTERN EXPLORATIONS FOR FOSSIL VERTEBRATES. 
By Dr. HENRY FAIRFIELD OSBORN, 


GEOLOGIST AND PALEONTOLOGIST, U. 8. GEOLOGICAL SURVEY. 


WING to the establishment of new natural history museums in 
different parts of the United States, western exploration for the 
past history of the reptilian and mammalian life of North America 
is becoming more active and energetic every year. Formerly (between 
1869 and 1877) the only explorations of this character were conducted 
by Professor Cope, of Philadelphia, one of the ablest zoologists and 
anatomists this country has produced, and by the still more widely 
known Professor Marsh, of Yale College. The fossils came in so 
rapidly that, while rousing keen scientific interest, they could not be 
placed on exhibition for the benefit of the public. In 1877 Princeton 
College began its series of western trips under Professor Scott and the 
present writer. Then Kansas University, under the able leadership of 
Professor S. W. Williston, went actively into the field, chiefly in the 
old Cretaceous sea bottom of western Kansas. 

In 1890 the American Museum of Natural History of New York 
paved the way for a new order of things, by initiating a series of ex- 
plorations on a large scale into different regions of the west, and placing 
the fossils on public exhibition as rapidly as possible. 

The next comer was the Carnegie Museum of Pittsburgh, which, 
under the active direction of Dr. Holland, secured as a leader Dr. J. L. 
Wortman, who had proved his unusual abilitics in this line, first by 
his wonderful discoveries in the Big Horn Mountains in northern 
Wyoming and elsewhere in the service of Professor Cope, and later in 
the service of the American Museum of Natural History. The work 
of the Carnegie Museum, however, soon passed into the hands of Mr. 
J. B. Hatcher, another explorer of the highest ability, who had previ- 
ously gained a world-wide reputation by his exploration of the fossil 
beds of Patagonia in the interests of Princeton. The death of Mr. 
Hatcher during the summer of 1904 was a very great blow to American 
paleontology. Under Wortman, Hatcher and Peterson the collections 
at the Carnegie Museum have grown apace, and the museum now has 
an almost unique collection of the gigantic amphibious dinosaurs, 
reptiles from fifty to eighty feet in length, which inhabited the shore 
lines of the nascent Rocky Mountains in the Jurassic period. When 
the new portion of this great museum is completed and sufficient space 
is provided, it is proposed to mount some of these great animals com- 
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plete. In the meantime Mr. Carnegie has ordered a cast of one of the 
finest specimens (Diplodocus carnegiei) to be presented to the British 
Natural History Museum in London, where this cast is now mounted. 
Not content with these monster reptiles, the Carnegie Museum has sent 
out other expeditions, for fossil horses, camels, titanotheres, and other 
quadrupeds and carnivores which formerly inhabited the now desert 
regions of South Dakota and Wyoming. 





THE LaTE JOHN BELL HATCHER. 


A year or so after, the Carnegie Museum and the Field Columbian 
Museum ‘of Chicago instituted a series of annual expeditions, chiefly for 
the great amphibious dinosaurs found in Wyoming and Colorado. Un- 
der Dr. E. 8. Riggs some remarkable discoveries have been made, most 
notable of which is a nearly complete skeleton of Brontosaurus in a 
fine state of preservation. In central Colorado were found the arm 
bone, or humerus, and thigh bone, or femur, of another reptile of the 
same group of still more gigantic size. In most of these dinosaurs the 
femur is decidedly longer than the humerus; but in this beast, although 
the femur is actually 6 feet 8 inches in length, the humerus is fully as 
long. Dr. Riggs has accordingly named this animal Brachiosaurus, 
in reference to the great size of the brachium, or arm. 
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There is naturally a strong feeling 
in the far west that some of these 
remarkable fossils should be kept 
nearer home and not continually be 
the subject of eastern enterprise. Ac- 
cordingly, the University of Wvyo- 
ming, situated at Laramie, under the 
active leadership of the late Professor 
Wilbur C. Knight, for many years 
sent out expeditions, chiefly into vari- 
ous parts of the great state of Wyo- 
ming. These also were highly suc- 
cessful in securing remains of the 
amphibious dinosaurs, also of the 
great long-necked marine reptiles of 
the order Plesiosauria. To one speci- 
men of the latter type, distinguished 
by a swimming paddle 7 feet 4 inches 
in length, Professor Knight gave the 
name of Megalneusaurus rex. Un- 
fortunately we have to record the 
death of this ardent naturalist and 
indefatigable explorer, who made up 
in energy and personal hard work 
what the university lacked in financial 
resources. 

We have to add also the Univer- 
sity of California to the ranks of 
exploring institutions. Professor 
James Perrin Smith and Professor 
J. C. Merriam explored in 1895 and 
1901, 1902, 1903 the bottom of 
an ancient inlet of the sea, of trias- 
sic age, in which are deposited the 
remains of very peculiar types of 
ichthyosaurs. These have been de- 
scribed by Professor Merriam, who 
has appropriately given them the 
name Shastosaurus, in reference to 
the proximity of the beds in which 
they occur to Mt. Shasta. These 
reptiles are in general distinguished 
from the plesiosaurs by the dolphin- 
like form of the body and the shark- 
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like tail, smooth, scaleless skin, very effective, dolphin-like paddles, 
and long, pointed snout. Dr. Merriam at first regarded Shastosaurus 
as a segregated or isolated type which developed from some more primi- 
tive ichthyosaur stock in this ancient bay of the Pacific; but his more 
thorough study and the additional materials collected during 1903 
have revealed a very interesting fact, namely, that these animals are 
closely related to a species discovered long before by an English paleon- 
tologist, Professor Hulke, and named by him Ichthyosaurus polaris. 
The demonstration of the identity of this Pacific and extreme north 
Atlantic form speaks for the continuity of the Pacific and Atlantic 
oceans in triassic times, and is a fact of interest to geographers as well 
as to zoologists. 

Dr. F. B. Loomis, of Amherst, who also spent two seasons with 
American Museum parties, has begun what we may hope will prove to 
be a series an annual expeditions in behalf of Amherst College. He 
took his students in 1903 into western Dakota to the ‘ Titanothere’ and 
‘Oreodon’ beds, and secured what is reported to be a very fine collec- 
tion. In 1904 he conducted an exploration into the Wind River Eocene 
of northern Wyoming, discovering a special deposit of Lower and 
Middle Eocene fossils in this rather barren horizon. At Amherst Col- 
lege is the remarkable collection made by the elder Professor Hitch- 
cock of fossil footprints found along the Connecticut River, which were 
at first attributed to birds, but are now known to have been made by 
dinosaurs. Professor Lull, of the Massachusetts College of Agricul- 
ture, has been restudying these tracks and has drawn from them some 
remarkable conclusions as to the mode of life of these ancient denizens 
of Connecticut, which have been published in the form of a memoir by 
the Boston Society of Natural History. Professor Lull has also been 
attached to the American Museum expeditions as a successful field 
worker. 

The American Museum of Natural History has by no means been 
jnactive during the years 1903 and 1904, having sent out no less than 
four expeditions, which together have secured two large freight car- 
loads of fossils. 

The first of the expeditions in 1903, under Mr. J. W. Gidley, was 
especially searching for the fossil ancestry of the horse in western 
Nebraska and on the Rosebud and Indian Agency in South Dakota, 
where a permit was secured. Here the bed of an ancient washout or 
local flood was discovered containing the remains of a variety of three- 
toed horses of Upper Miocene age belonging to several species of the 
genera Protohippus and Neohipparion. No complete skeleton was 
discovered, but these horses supplement the series found in previous 
years, and demonstrate one fact of great interest, namely, the coex- 
istence in western America of at least three entirely distinct kinds of 
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three-toed horses, including (1) those with excessively light, almost deer- 
like limbs; (2) others with shorter, more robust limbs, less specialized 
and leading apparently into the true modern horse; (3) others again, 
forest living forms, with spreading side toes, perhaps designed to pre- 
vent the animals from sinking into the soft ground of the swampy 
regions which they may have inhabited. Here also was found the 
complete skeleton of the camel, Camelus occidentalis, of mastodons, 
and of several other new types of animals, especially the wolves and 
foxes of the period. 

Another American Museum expedition worked its way into the 
waterless desert in western South Dakota, where, in the bed of an 
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COMPLETE MOUNTED SKELETON OF THE Neohipparion whitneyi, A THREE TOFD HORSE OF 
THE UPPER MIOCENE EpocH, In the American Museum of Natural History. 


ancient inlet of the sea, perhaps ten million years ago, were deposited 
the skeletons of two well-known varieties of sea reptiles, mosasaurs and 
plesiosaurs. These were found encased like mummies in a soft rock 
imbedded in larger concretions which stood up like mushrooms in 
what the westerners called a ‘blow-out.’ Numerous skeletons were 
found in a beautiful state of preservation, and formed the chief feature 
of this expedition. Just as Mr. Barnum Brown, the head of this party, 
was on his way east, a telegraphic order directed him into northwestern 
Arkansas to a comparatively recent deposit, perhaps 200,000 years of 
age, made just prior to the glacial period. It recorded chiefly the small 
western preglacial fauna, the field mice, shrews, minks, badgers, rabbits, 
ancestors of familiar living western types, mingled, however, with re- 
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mains of camels, horses and the great saber-toothed tiger. 


was a great fissure deposit, into which enormous numbers of 
small animals had been washed, 
large. It is an interesting but not surprising fact that this small 
survived the subsequent glacial period, whereas the horses, sloths, 


and saber-toothed tigers were all exterminated. 


FossiL BONES OF THE GREAT Brachiosaurus altithorax, BEFORE REMOVAL FROM THE Rock 


so the collection was numerically very 
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THE BONE CABIN QUARRY. SOUTH CENTRAL WYOMING. 


Fossilized bones of many differ. 


ent kinds of the great amphibious dinosaurs, of the plated dinosaurs (Stegosaurs), of the large ’ 
carnivorous dinosaurs and of the smal! carnivorous dinosaurs are found mingled together in 


this quarry. 
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A third American Museum party was in the heart of the Laramie 
plains of Wyoming, where in 1898 the ruins of a sheep herder’s cabin 
composed entirely of dinosaur bones led to the discovery of an ex- 
traordinarily rich deposit of the great amphibious dinosaurs and other 
reptiles of the Upper Jurassic age, which is roughly estimated as 
6,000,000 years distant. The museum has been working in this same 
quarry six years, and each year has taken out a very large freight car- 
load, yet the deposit is still far from being exhausted. 











STRATIFIED DEPOSITS IN THE BRIDGER BASIN, SOUTHWESTERN WYOMING. 


A fourth expedition was in southwest Wyoming, just north of the 
Uintah Mountains, nor far from the once famous Fort Bridger, a now 
deserted army post. ‘This middle eocene flood plain or lake basin dates 
back about 2,500,000 years in its fauna, which embraces small ancestors 
of the horses, about the size of a whippet hound, a great variety of 
monkeys, hundreds of small quadrupeds remotely related to the tapirs, 
including one especially large type. Also of the great Uintatherium 
or Uinta beast, a very archaic type of quadruped, the discovery of 
which between 1870 and 1873 aroused widespread interest in this 
country. ‘The museum party was very fortunate also in this region and 
brought back remains of about five hundred individuals. In this col- 
lection were one hundred and twenty-one turtles, chiefly found by Dr. 
QO. P. Hay, both river and land forms, some ancient, some surprisingly 
modern in type, including species which are now only represented in 
South America. 

During the summer of 1904 three expeditions went out from the 
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American Museum, the first in charge of Messrs. Matthew and 
Granger into southwestern Wyoming, making special search for addi- 
tional remains of the great horned Uintatherium. They were rewarded 
by the discovery of two skeletons and a fine lower jaw. One of these 
skeletons was in such a position that it appeared to have been mired in 
what was at the time a soft, tenacious clay, but is now an olive shale. 
They also discovered two fine skulls of the primitive running rhi- 
noceros, Hyrachyus, the skull and part of the skeleton of Hyopsodus, 
which has long figured as a lemur, but is now thought to be an insecti- 
vore ; three skulls of the primitive tapir, /sectolophus ; six skulls and por- 
tions of the skeleton of Paleosyops, and two skulls of carnivores. In spite 
of diligent search no additional remains were secured of the fossil horse 
of the Bridger. The most important general feature of this work, how- 
ever, is the fact that the Bridger formation can now be definitely 
divided up into a series of great geological steps, A, B, C, D, each char- 
acterized by a distinct assemblage of animals or by distinct and dif- 
ferent stages of evolution. The second American Museum party, 
under Mr. Brown, well known for his successful explorations in Pata- 
gonia and Montana, went out with the special object of securing a 
complete skeleton of some of the great plesiosaurs of the cretaceous. 
Continuing his work of 1902 and 1903, Mr. Brown made special search 
in the Pierre shales, securing near Edgemont, South Dakota, the greater 
part of the skeleton of a Plesiosaur, including skull, jaws, complete 
neck about fifteen feet long, one complete paddle, part of the pectoral 
girdle and some dorsal vertebre. In the same locality another 
plesiosaur and several long snouted marine crocodiles were found. 

In the museums which have been enriched by last season’s explora- 
tions the work of preparation for exhibition and scientific description 
is progressing. It is, unfortunately, an extremely slow and difficult 
matter to prepare a fossil, however carefully collected, for exhibition. 
It takes two years or more to work out the collections of a single 
season ; the result is that most of our museums are collecting materials 
more rapidly than they can be worked up; hundreds, and in some cases 
thousands, of boxes are stored away. With larger endowments or with 
special gifts these treasures could be more rapidly brought to light. 

The popular interest in the ancient history of North America as 
shown in the rise and fall of the successive dynasties of animal life is 
rapidly increasing; the daily journals give a large amount of space to 
fresh discoveries—usually with a considerable amount of exaggeration. 
The animals in themselves are so wonderful, and the mere presence of 
representatives of South America, Africa, Asia and western Europe, 
in the Rocky Mountain region, appeals so strongly to the imagination, 
that the bare scientific facts are of sufficient interest without exag- 
geration. 
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DR. WILLIAM OSLER. 


In the acceptance by Dr. William 
Osler of the regius professorship of 
medicine in the University of Oxford, 
the Johns Hopkins University loses its 
professor of medicine, the Johns Hop- 


kins Hospital its physician-in-chief, and | 


the medical profession in America a 
leader untiringly devoted to its service. 

Dr. Osler is one of several talented 
brothers, sons of an episcopal clergy- 
man in Canada. His life has thus 
far been a series of successes, long 
enough and valuable enough to give 
him a permanent and distinguished 
place in the annals of American med- 
ical history. He is still a relatively 
young man, younger even than his 
. fifty-six years would indicate, and it 
may with confidence be predicted that 
important additions to his records of 
service will follow upon his residence 
in England. 

In Montreal, as a young physician, 
he taught physiology, pathology and 


clinical medicine for ten years after) 


graduation, at the end of which period 
he accepted a professorship of clinical 
medicine in the University of Penn- 


sylvania. Five years later he was ap- 


pointed tothe Johns Hopkins positions, | 


in which, during the past sixteen years, 
his most important work has_ been 
done. The results of his Baltimore 
activities testify to the sagacity of the 
men who selected him to meet the 
unique opportunities which the hos- 
pital and university there offered. 

The services Dr. Osler has rendered, 
though difficult to estimate accurately 
at this nearness, has certainly been 
varied. It includes that of an investi- 
gator, of a medical teacher, of a prac- 
titioner, and last, by no means least, 
of an ethical preacher. 

As an investigator, his earlier studies 
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dealt with the histology of the blood, 
and his name is well known in the 
bibliography of the nucleated red cor- 
puscles and the blood-platelets. Later 
on, his researches consisted chiefly in 
the combination of accurate clinical 
observation with careful post-mortem 
examinations. Among his best known 
publications are those dealing with 
acute ulcerative endocarditis, the cere- 
bral palsies of children, chorea and 
allied disorders, typhoid fever, tuber- 
culous pleurisy, abdominal tumors and 
chronic cyanosis. Though in the Johns 
Hopkins period his many teaching and 
executive duties, together with 
rapidly increasing consultation prac- 
tise, did not leave him much consecu- 
tive time for original work, he was 
ever stimulating the young men about 
him to undertake such work and en- 
couraging them by sympathy and af- 
fording opportunity. 

As a teacher of medicine Dr. Osler 
achieved extraordinary success. He 
knew how to excite enthusiasm in those 
who followed him through the wards 
or listened to him in the amphitheater 
or the dispensary. He is one of the 
few teachers of internal medicine who 
have competed successfully with the 
surgeon and the gynecologist in hold- 
ing the attention and inspiring the in- 
terest and ambition of the medical stu- 
dent and young medical graduate. In 
the hospital he adopted the English- 
Scotch system of clinical clerkship in 
the wards, and improved upon it. He 
did away with didactic lectures and 
made his students, even before gradu- 
ation, learn medicine by studying 
themselves the patients directly, using 
books and teachers only as guides and 
aids. The importance of thorough ob- 
| jective routine examination was urged; 


| the laboratory and the current litera- 
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Dr. WILLIAM OSLER. 


ture were constantly called upon to 
throw light upon unusual phenomena. 
His idea that responsibility is essen- 
tial for serious study and for real de- 
velopment has borne fruit in the stu- 
dents upon whom it has been his cus- 
tom to place as much as could safely 
be carried. More widespread in its in- 
fluence than his personal teaching has 
been that of the many editions of his 
text-book. No 
medicine has ever had a larger sale or 


volume on_ internal 





met with more universal commendation 
than Osler’s ‘ Principles and Practise.’ 
It is a model, at the same time, of 


brevity and comprehensiveness. Clear 
and practical, it reveals an unusual 
power to sift out non-essentials. It is 


rich in records of personal experience 
but it embodies also the pith of the 
wisdom of medical minds of all times 
all 
velous industry and constant contact 


and of countries. Through mar- 


with young men in the various scien- 
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tific branches, the author has kept his 
jdeas in every department of medicine 
abreast of the times. 

As a practitioner the humanitarian 
side of the physician was fully as 
prominent as the intellectual. 
wards and among the out-patients, 
qualities of the heart as well as those 
of the head are essential for the proper 
practise of medicine. Osler educated 
his patients more than he drugged 
them, many will agree, to their benefit. 
His private practise, confined to con- 
sultation, was small at first, but grad- 
ually assumed proportions which made 
it a burden. No small percentage of 
it consisted in the non-remunerated ex- 
amination and treatment of physicians 
and members of the physician’s families 
from all parts of the United States 
and Canada. He gained a great repu- 
tation in the profession for accuracy of 
diagnosis, and for acquaintance with 
the rarer syndromes, and while he was 


‘thought by some to be unduly pessi- 


mistic regarding pharmaco-therapy, it 
is probable that his influence in com- 
bating its excesses has more than com- 
pensated for any inadequate apprecia- 
tion he may have had of it. <A foe 
to quackery and graft in all forms, 
Dr. Osler is also an enemy of the com- 
mercial spirit in medicine. Though he 
has attained a competence, he has 


reaped no financial reward commen- 
surate with his services, nor does any 
man animated by similar ideals. 

For those who know Professor Osler, 
the strength, charm and influence of 
his personality are fully as important 
His ex- 
ample of fine living and high thinking, 
his hospitality, his sense of social duty, 


as his scientific contributions. 


his devotion to the profession and all 
that pertains to its dignity and eleva- 
tion, his sacrifice of comfort, time and 
energy for the upbuilding of medical 
libraries and medical societies, his in- 
terest in and support of humanitarian 
movements, including crusades against 
tuberculosis antivivisection, his 
with, 


and 


generosity to; and 


sympathy 


| generations the 


PROGRESS 


In the | 








OF SCIENCE. 571 
struggling young medical men, espe- 


cially those with scientific bent, his 
honoring of the master minds of medi- 
and his love of 
literature—especially of Plato and of 
Sir-Thomas Browne—his fondness for 


cine medical heroes, 


| old books, his humor, his philosophy of 
students were shown by example that 


cheerfulness, his respect for age, de- 
spite newspaper calumnies of him, and, 
above all, his never-failing charity have 
had a deep influence upcn those who 
have come in contact with him. By 
means of the recently published volume 
entitled ‘ quanimitas and other Ad- 


dresses’ and through his farewell mes- 


| sage to the medical profession of this 


of this side of 


Dr. Osler may be gained, even by those 


country,* some idea 


who have not had the privilege of 
knowing him. 

It must be pleasing to Americans to 
know that the portrait of Professor 
Osler recently presented to the Univer- 
sity of Pennsylvania and the portrait 
of the group of four Johns Hopkins 
medical men, including him, painted 
this summer by Sargent, a gift from 
Miss Garrett to the medical school of 
Baltimore, will preserve for succeeding 
of this dis- 
tinguished medical man, of whom the 


features 


more than 
twenty years by adoption, are justly 


citizens of a country, his 


proud. The photograph here repro- 
duced is an excellent likeness. 
PROFESSOR WILHELM OSTWALD. 
UNDER the new 
which Harvard and Germany exchange 


arrangement by 


professors, Wilhelm Ostwald, of Leip- 
zig, is to lecture at Cambridge for half 


of the coming academic year. Ostwald 
was born in Riga, in 1853. At the 


University of Dorpat he studied chem- 
istry and physics, receiving the first 
degree in 1875 and the doctor’s degree 
in 1878. 1875 to 1880 he was 
assistant in the physical laboratory. 


From 


The salary was not large, and during 
part of this period Ostwald made both 
ends meet by giving lessons in music 


** Unity, Peace and Concord,’ J. Am. 
VW. Assoc., Chicago, X1V., 1905, p. 365. 








POPULAR SCIENCE 





MONTHLY. 





PROFESSOR WILHELM OSTWALD 


and painting. In 1881 he was called 
to Riga as professor of chemistry in 
the polytechnic institute. The inspir- 
ing effect of Ostwald’s teaching was 
shown in the rapid growth of the labo- 
ratory, the number of students much 
more than doubling in six years. In 
1887 Ostwald went to Leipzig as pro- 
fessor of physical chemistry. The first | 
year was a discouraging one; but Ost- 
wald’s ability was recognized before 
long. The old laboratory was soon 
filled to overflowing, and the building 
of a new laboratory remedied this for 
a few years only. 

From the first, Ostwald’s scientific 
work has been in the field of what is 
now called physical chemistry. Feel- 
ing the need of a systematic presenta- 
tion of the subject he began in 1884 the 








publication of the first edition of his 
‘Lehrbuch der Chemie.’ 
The modern physical chemistry may be 
said to date from this time. In 1886, 
Ostwald decided that a special journal 
was necessary and in 1887, while still 
at Riga, he started the Zeitschrift fiir 
physikalische Chemie which is now in 
its fifty-third volume. 

Ostwald is essentially a leader of 
men. He has the personal magnetism 
which attracts and inspires people; he 
is always a little in advance of the 
majority, and he has ‘the power of ex- 
pressing himself in such a way as to 
interest and convince others. It is to 
Ostwald that the wonderful develop- 
ment of physical chemistry in the last 
twenty years due. We owe the 
osmotic theory of solutions to van’t 


allgemeinen 


is 
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Hoff; the theory of electrolytic dis-| results of this we have an unpublished 
sociation to Arrhenius; and the theory | course of lectures on the theory of 
of the voltaic cell to Nernst; but it is| harmony and a book on painting. 
Ostwald who has taken these theories,| Every. year Ostwald spends a large 
has developed them and has forced the| part of his vacations in sketching, 
world to accept them. No one else| using a modified form of pastel which 
could have fought the good fight as, is his own invention. 
Ostwald has done. He has founded a A very natural result of Ostwald’s 
distinct school, the Leipzig school as it literary work in chemistry has been his 
is sometimes called. A large majority | growing interest in the theory of 
of the active physical chemists of to- | knowledge. Beginning as an ardent 
day have worked in Ostwald’s labora- | admirer of Mach, he has devoted more 
tory at one time or another; but his| and more time in recent years to phi- 
influence is not confined to his pupils.|losophy. With characteristic energy 
There is probably no man living whose | he has started a journal of philosophy 
opinions have so much immediate|and has published in book form a 
weight in the world of chemists as does | course of lectures on philosophy de- 
that of Ostwald. livered in Leipzig in 1901. It must 
Ostwald’s record during the last| be admitted that Ostwald ranks higher 
twenty-one years is an extraordinary | at present as a chemist than as a phi- 
one, whether judged by quality or| losopher; but it was as a philosopher 
quantity of work. The first edition of | that Ostwald attended the Interna- 
the ‘ Lehrbuch der allgemeinen Chemie’ | tional Congress of Arts and Science at 
consisted of two substantial volumes; | St. Louis, and he is to lecture at Har- 
but it is dwarfed by the second edition | vard both on chemistry and on philos- 
which runs to over thirty-four hun- | ophy. 
dred pages and is not yet finished. 
The other books on chemistry include THE ECLIPSE OF THE SUN. 
a short introductory volume on phys- A TOTAL solar eclipse is an event 
ical chemistry, a laboratory manual of | which appeals in equal measure to the 
physical chemistry, a history of electro- | scientific investigator and to the pop- 
chemistry, a volume on the scientific | ular imagination. Yet the interest is 
principles underlying analytical chem- | not only different, but to a certain ex- 
istry, a text-book of inorganic chem-| tent conflicting. The astronomer is 
istry, and an elementary book in dia-| concerned with certain technical prob- 
logue form. All this is in addition to| lems, such as the composition of the 
lectures, laboratory work and editorial | corona, which have less connection with 
duties. This last item is a serious one,| human welfare than most scientific 
because a large percentage of the questions. The popular interest is 
papers published in the Zeitschrift fiir | largely due to the awe-inspiring char- 
physikalische Chemie come from Ost-| acter of the event, a survival perhaps 
wald’s laboratory and because he re- | from the time when this was the occa- 
views all the new books, and has, until | sion of portents and omens. It may be 
the last few years, written critical re- | assumed that the simple explanation of 
views of many of the current articles|the moon’s shadow will gradually do 
on physical-chemical subjects appear-| away with the apparent marvel of this 
ing in other journals. Over and above | phenomenon, though the accuracy with 
this, Ostwald is the editor of a series| which it can be foretold will continue 
of reprints of important chemical to impress the unlearned with the 
papers. wonders of the science, which has been 
Mention has already been made of | called both ‘the queen of the sciences’ 
the fact that Ostwald at one time gave | and the ‘science of pure curiosity.’ 
lessons in music and painting. As! The eclipse of August 30 was for 
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several reasons of more than usual in- 
terest. The path of the shadow passed 
over accessible regions, in part of which 
at least the weather conditions were 
likely to be favorable; stations could 
be chosen as far apart as Labrador and 
Egypt; the period of totality was com- 
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land, Switzerland and Spain. 


Two of 
the most elaborate of the expeditions 
were from this country—that of the 


Naval under Rear Ad- 
miral Chester, which was carried on a 


Observatory, 


warship to Algeria with very complete 
equipment, and that from the Lick Ob- 
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PATH OF TOTAL ECLIPSE. 


paratively long, and there will be no 
eclipse for seven years. As is shown 
in the illustration, the long shadow 
which the moon casts in space, struck 
the earth south of Hudson’s Bay. The 
spot of darkness, about 120 miles broad 
and traveling at the rate of about 
2,000 miles an hour, passed over Labra- 
dor and the Atlantic Ocean, and struck 
the Spanish coast at the Bay of Biscay. 
It traversed Leon, Burgos and Valencia, 


the islands of Majorea and _ Iviza, 
reached the Algerian coast near 
Philippeville, thence struck inland 


across Tunisia, skirted Tripoli, crossed 
Nile at finally 
Arabia, passed away from the earth 


the Assuan, and in 


into space again. 

Along this line there gathered dur- 
ing the month of August numerous 
America (including 


parties from 


Canada and Mexico), Great Britain, 


France, Germany, Russia, Italy, Hol- 


servatory, the expenses of which were 
paid by Mr. William H. Crocker. The 
latter consisted of three parties, one in 
Labrador, one in Spain and one in 
Egypt, each equipped with a 40-foot 
photographie telescope, the object be- 
ing to take similar photographs, to de- 
termine any change that may occur in 
the corona in the course of the two and 
the ob- 


servations in Labrador and in Egypt. 


a half hour interval between 


English observers also had stations in 
Labrador and Egypt, with similar ob- 
jects. 
the 


It appears, unfortunately, that 
sky in 
Labrador, and that there were haze and 


was completely clouded 
floating clouds in Spain and the north 
of at No 
definite information in regard to the 
results of the observations is as yet 
Director Campbell and Pro- 
fessor Perrine, of the Lick Observatory, 
in Spain. and Professor Hussey, at 


Africa, except Assuan. 


available. 























Assuan, took extensive photographs in| 
search for a possible planet between the 
sun and Mercury. The photographs 
have probably not as yet been ex- 
amined, but Professor Perrine’s results 
in Sumatra make the existence of such 
a planet unlikely. 

As events of general interest in con- 
nection with the eclipse, it may be 
noted that the Spaniards made special 
arrangements when the circumstances 
were so auspicious for them. Thus 
the Jesuit Observatory, at Tortosa, was 
in the line of the shadow, and no fewer 
than eighty Jesuit fathers skilled in 
astronomy assembled there. Japan 
has been justly praised for not letting 
its scientific and educational activities 
be interrupted by the war, and it seems 
fair to note that Russia was _ repre- 
sented by several expeditions in Spain 
and Egypt. <A large party, chiefly of 
amateur astronomers, observed the 
eclipse from the steamer Arcadia. 

As it will be some time before the 
scientific results will be made public, 
readers of this JOURNAL may be re- 
ferred to the article by Director Camp- 
bell, of the Lick Observatory, printed 
in the issue of June of last year for an 
admirable account of the problems of 
the present eclipse. It may also be 
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well to mention the articles on the two 
preceding eclipses that were observed, 
that by Professor Perrine on the 
eclipse of 1901 (August, 1905), and 
that by Secretary Langly on the eclipse 
of 1900 (July, 1900). 


THE FISH PONDS OF THE 
HAWAIIAN ISLANDS. 

Tue last part of an extensive study 
of the fishes of the Hawaiian Islands, 
by President David Starr Jordan and 
Dr. W. Barton Evermann, published by 
the United States Fish Commission, 
contains a discussion of the commercial 
fisheries by Mr. John M. Cobb. He 
describes the fish ponds of the islands, 
which are on a much larger scale than 
can be found elsewhere in the United 
States. Some of the ponds are sup- 
posed to have been built as long as two 
hundred and fifty years ago, and are 
attributed by the natives to a mythical 
race of dwarfs, distinguished for cun- 
ning industry and engineering skill. 
The ponds are mostly in the bays in- 
denting the shores of the islands, but 
there are also many ponds in the in- 
terior, and at least one is an old 
voleanic crater. In the sea ponds the 
walls are about five feet in width, and 
are built loosely to let the water per- 
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colate. They have sluice gates and the 
fish come in from outside. They are 
also caught in the open sea and brought 
to the enclosures, but practically no 
attempt at fish culture is made. The 
fish in the sea-ponds are mostly ama- 
ama, or mullet, and the awa, but a 
larger variety is found in the fresh and 
brackish water ponds. There are prob- 
ably not more than half as many ponds 
in use now as there were thirty years | 
ago, owing chiefly to the disappearance | 
of the native population, but partly be- 
cause the interior ponds can be used 
for the culture of rice and taro. There 
are, however, still on the Island of 
Oahu fish ponds, several of which are 
a hundred acres or more in size. 
These ponds supply annually more 
than half a million pounds of fish, 
valued at $140,000. 


SCIENTIFIC ITEMS. 


THE British Association for the Ad- 
vancement of Science has held a suc- 
cessful meeting in South Africa under 
the presidency of Professor George H. 
Darwin, of Cambridge. Professor E. 
Ray Lankester, director of the British 
Museum of Natural History, has been 
elected president for 1906.—The sev- 
enty-seventh meeting of German Men 
of Science and Physicians was held in 
Meran last month under the presi- 
dency of Dr. Franz von Winckel, pro- 
fessor of gynecology, at Munich.—The 
American Anthropological Association 
has met at San Francisco under the 
presidency of Dr. Frederic Ward Put- 
nam, of Harvard University and the | 
University of California. The program | 
contained the titles of thirty-nine | 
papers. | 

Proressog T. C. CHAMBERLIN, of the | 
University of Chicago, has been ap-| 
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pointed a member of the Illinois Geo- 
logical Survey Board. The other mem- 
bers are ex-officio Governor Deneen and 
President James, of the State Univer- 
sity.—Dr. Rubert Boyce, of the Liver. 
pool School of Tropical Medicine, has 
come to this country to cooperate with 
the authorities at New Orleans in sup- 
pressing the epidemic of yellow fever, 
—Sir Patrick Manson, medical adviser 
to the English colonial office, has ar- 
rived at San Francisco, to deliver a 
course of lectures on tropical diseases 
at the Lane Hospital. 

THE arctic steamer Terra Nova, 
which went to the relief of the Ziegler 
polar expedition, has rescued Capt. 
Fiala and all the others connected with 
the expedition. Mr. W. J. Peters, of the 
U. 8. Geological Survey, who, on the 
nomination of the National Geographic 


| Society, was placed in charge of the 


scientific work of the expedition, re- 
ports that a considerable amount of 
scientific work has been accomplished. 


WHEN the PoPULAR SCIENCE 
MONTHLY was established in 1872, the 
first number was issued in November, 
and for the past thirty-three years the 
volumes have begun with the Novem- 
ber and May numbers. Most subscrip- 
tions to the MontTHLy, however, begin 
with January, and it is in the interest 
of subscribers to receive complete vol- 
umes. It is also more convenient in 
quoting a journal for the year to 
correspond with the volume. We shall 
consequently include eight numbers in 
the present volume. The index will 
be given in the December number and 
volume LXVIII. will begin in January, 
1906. 
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